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PREFACE. 



The advantages offered in this work are ; 

First. It is divided into three courses; the first for be^nners, 
in which the elements of the whole science are taught in their 
simplest forms. The second part* contains a more extended 
course. The third part, in connection with the preceding, con- 
tains as extended and complete a course of Arithmetic, as any 
work now used in any school or college. Of course the work 
is fitted for all kinds of schools, and for pnpils of all ages^ and 
all degrees of advancement. 

By going over the principles of the whole science, first by 
simple exercises, and atlerwards with the more complicated and 
difficult, more intelligrent and systematic knowledge is gained 
than is attained by tiucing each separate subject, in its .widest 
extent, a method which requires nearly the whole work to be 
completed before some very important principles are reached. 

Second. Mental and Written Arithmetic are combined in 
simultaneous exercises. Some works contain exercises in men- 
tal arithmetic alone, to be followed by a course of Written 
Arithmetic, a plan which most practical teachers have found to 
involve disadvantages. Other works omit exercises in mental 
arithmetic altogether, thus leaving out one of the most u&a.C\A 



IV PREFACE. 

exercises for mental diflcipline, as well as for practical use, in 
aflerlife. 

Third. In performing mental exercises, this work requires 
tlie pupil to do it so clearly, as to be able to state the process 
aloud ; and the manner of doing this is explained and illustrated. 
Pupils very oflen arrive at correct results, and yet in so confused 
a way, as to be unable to trace the process. Kequiring them to 
state aloud this process, is a most valuable aid to mental disci- 
pline. In the exercises in written arithmetic also, the rationale 
of every process and rule is explained, so that nothing is to be 
done mechanically, but every thing intelHgently. It is not un- 
frequently the case that pupils are able to perform all arithme- 
ticid written exercises, simply by a mechanical rule, directingr 
that the figures be placed so and so, and then multiplied, divideo, 
&c., while the whole is to them a kind of black art, of which 
the principles and philosophy are entirely unknown. 

Fourth. ■ In teaching Numeration, the nature of Vulgar and 
Decimal Fractions is taught, and their mode of numeration. 
This will be found a great advantage when fractions axe attend- 
ed to, on the succeeding pages. 

Fifth. This work is intended to aid young and inexperienced 
teachers, by instructing them in the modes of explaining and il- 
lustrating, which have been found most useful in the experience 
df others 

The writer of this work has used in instructing classes, Daboll, 
Colburn, Adam's, Smith, and other of the most popular arith- 
metics. Each of these works contains peculiar advantages. 
The author of this, has endeavored to combine in ont work, these 
various excellences, which are scattered among several. 



TO TEACHERS. 

It is recommended that all pupils, of whatever age or advance- 
ment, go over the first part, before taking the second ; as, al- 
though it seems very simple, it contains important principles, 
not so clearly explained in any other part. 

In teaching Numeration, when voung children first com- 
mence, it is recommended, that only the easiest exercises in 
Decimal Numeration be taught, until reviewing. 



PREFACE. T 

It in very important that children learn the Addition and Mal- 
tiplication Tables before proceeding to any other Arithmetical 
exercises. Many teachers have found the plan of Circulating 
Classes useful in adding interest to this exercise amon^ children. 
A description is therefore added for any who would like to try 
the same method. 

Let the pupils of the class stand in a circle, according as the 
figures are placed below. 



m. 
1 



00 



^ 



In sayinff the Multiplication Table, No. 1 begins and says ' 3 
times 1 V No. 2 answers, ^ is 3 ;' and then turns to No. 3 and says 
' 3 times 2 ?' No. 3 answers, ' is 6 ;' and then turns to No. 4 and 
says, * 3 times 3?* No. 4 answers, *is9.' Thus it goes round 
the rin^, and continues to circulate around till the lesson is 
finished. 

If any one is inattentive, so as not to hear the question, or 
does not know the answer, the next one answers and goes above 
the one who neglects to answer. If the next cannot do it, it 
passes around till some one can answer, and the one who an- 
swers correctly, ffoes to tiie place above the one who first failed. 

At m just behind No. 1, the teacher or monitor stands, and in 
going above those who make mistakes, every time a pupil passes 
the monitor, a mark of honor is given. For these marks <^ 
honor some reward is given at the discretion of the teacher. 
This method serves to ke^ up attention in the class, and makes 
the exercise more interesting and useful. The more regular and 
speedy the exercise the better. 
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19 VSIOBTS ARB MSABU&ES. 

J. Thfy Weight. 
34 grains (gr.) make 1 penny-weight, marked pwt. ■ 

20 penny-weights, 1 ounce, oz, 

12 ounces, 1 pound, Uf. 

2. Avoirdupois Weight. 

16 drams {dr.) make 1 ounce, oz. 

16 ounces, 1 pound, IJb, 

28 pounds, 1 quarter of a hundred weiffht, qr. 

4 quarters, 1 hundred weight, cwt, 

20 hundred weight, 1 ton, T. 
By this weight are weighed all coarse and drossy goods, gro- 
cery wares, and all metals except gold and silver. 

3. Apothecaries Weight. 

20 grains (jgr.) make 1 scruple, ^ 

3 scruples, 1 dram, 5 
8 drams, 1 ounce, S 

12 ounces, 1 pound, ^ 
Apothecaries use this weight in compounding their medicmes. 

4. Cloik Measure. 

4 nails (tus.) make 1 quarter of a yard, qr. 

4 quarters, 1 yard, yd. 

3 quarters, 1 Ell Flemish, E. Fl. 

5 quarters, 1 £11 English, £. E. 

6 quarters, 1 Ell French, E. Fr. 

5. Dry Measure. 

2 pints (pt.) make 1 quart, $f • 

8 quarts, 1 peck, pk. 

4 pecks, 1 bushel, ou. 
This measure is applied to grain, beans, flax-seed, salt, oats, 

oysters, coal, &c. 

6. Wine Measure. 

4 gUls (gi.) make 1 pint, pt. 
2 pints, 1 quart, qt. 

4 quarts, 1 gallon, gal. , 

31} gallons, 1 barrel, ' bl. 
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42 gallons, 1 tierce, tier. 

63 galloDfif 1 hogshead, khd. 

2 hogsheads, 1 pipe, v. 

2 pipes, I tun, T. 
All brandies, spirits, mead, vinegar, oil, &c. are measured by 

wine measure. J^Tote. — 231 solid inches make a gallon. 

7. Long Measure. 

3 barley corns (b. c.) make ' 1 inch, marked in. 
12 inches, X foot, ft. 

3 feet, 1 yard, yd. 

5^ yards, 1 rod, pole or perch, rd. 

40 rods, 1 furlong, ftir. 

8 furlongs, 1 mile, m. 

3 miles, 1 league, lea. 

69^ statute miles, 1 degree, on the earth. ^ 

360 degrees, the circumference of the earth. 
The use of long measure is to measure the distance of places, 
or any other thing, where length is considered, without regard 
to breadth. 

N. B. In measuring the height of horses, 4 inches make 1 
hand. In measuring depths, six feet make one fathom or French 
toise. Distances are measured by a chain, four rods long, con- 
taining one hundred links. 

8. Landy or Square Measure. 

144 square inches make 1 square foot. 

9 square feet, 1 square yard. 

40 square rods, 1 square rood. 

4 square roods, 1 square acre. 

640' square acres, 1 square mile. 

Note.— In meaflflring land, a chain, called Gunter's chain, 4 rods in 
length, is used'. It is divided into 100 links. Of course, 25 linlia make a 
rod, and 25 times 25 = 325 square links make a square rod. In 4 rods, there 
are 792 inches. Of course, 1 link is 7^. 

9. Solid, or Cuhic Measure. 

1728 solid inches make 1 solid foot. 

B 



14 WXIOHTft AND JUEA8URE8. 

40 feet of ronnd timber, or > t #^« «- i^^ 

50 feet of hewn timber, \ ^ ^^'^ ^' ^'^' 

128 Bolid feet, or 8 feet long, / « ^^ « ^^ «,«^ j 

4 wide, .^d 4 high, i ^ '"'^ "'^ """^ 

All lolids, or things that have length, breadth and depth, are 
measured by this measure. N. B. The wine jPiilon contains 
231 solid or cubic inches, and the beer gallon, §82. A bushel 
contains 2150.42 solid inches. 

10. Time, 

60 seconds (S.) make 1 minute, marked m. 

60 minutes, 1 hour, k. 

24 hours, 1 day, d, . 

7 days, 1 week, to, 

4 weeks, 1 month, mo, 

13 months, 1 day and 6 hours, 1 Julian year, yr. 

Thirty days hath September, April, June, and November, 
February twenty-eight alone, all the rest have thirty-one. 
N. B. In bissextile or leap-year, February hath 29 days. 

11. Circular Motion, 

60 seconds (^) make 1 minute, ' 

60 minutes, 1 degree, ^ 

30 degrees, ^ 1 sign, 8. 

12 signs, or 360 degrees, the whole great circle of the 
Zodiac. 

12. Sterling Money, 

A farthings, (qre,) make 1 penny, marked d, 

12 pence, 1 shilling, #. 

20 shillings, 1 pound, iS 

- 13. 

12 units make A Dozen. 

12 dozen A Gross. 

144 dozen A Great GroM. 

20 units A Score. 

24 sheets of paper A Quire. 

20 quires A Ream. 
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Value qf Foreign Coma in Federal Money, 



Shilling Bterlingy 
Crown 58. 



1.111 



Sovereign, (a gold Coin, = £) 4.444 
Guinea, (91b. nearly out of i a ana 
uaeinJBngland,) ^^'^^ 

Livre of France, 

Franc " 

Pistole* 10 livres " 
Louis d*or, " 

Five fran(H>i6ce, " 
Real of Plate, of Spain, 
RbalofVellon, " 
Pistole, (* 

Dollar, " 

He. of Portu^l, 
Testoon, " 
Mi ire,* «« 
Moidore, ** 
Joanese, " 

Marc Banco of Hamburgh, 
Pistole of Italy, 



0.1854- 
0.1875— 
1.853— 
4.4444- 
0.937 
0.100 
0.050 

3.60. 

1.00 
$ 0.00194- 
0.125 
1.S50 
6.000 
8.000 
0.333+ 
3.200 



Rix Dollar of Anstria, 
Riz dollar of Dtfnmarlc ) 
and Switzerland, ) 
Riz Dollar of Sweden, 
Rix Dollar* of Prussia, 
Florin, " 

Ducat of Sweden «nd | 
! Prussia. ) 

Piaster of ex, of Spain, 
Ducat of ex,* " 

Sliver of Holland, 

Guilder or Florin, " 
Riz Dollar, ", 

Ducat, " 

Gold Ducat, " 

Ducat of Denmark, 
Ruble, of Russia, 
Zervonltz. '* 
Tale, of China, 
Pagoda, of India, 
Rupee, of Bengal, 
Xeriff, ofTuikey, 



0.77a- 

1.000 

1.037 

0.778— 

0.25»f 

9.074 

0.80 

1.109— 

0.0194- 

0.388 

0.970 

9.079^ 

8.000 

8.833-f 

1.000 

9.000 

1.480 

1.840 

0.500 

9.999 



* Those denominations which have the asterisk, (as the Pistole of France, 
and the Milre of Portugal,) are merely nomirud; that is, they are represented 
by no real coin. In this respect, they are like the Mill in Federal Money. 



A TABLE OF SCRIPTURE WEIGHTS, MEASURES AND MONEY. 



MEASURES OF LENGTH. 



A Cubit, 

A span, halfadntf 
A Ha^d breadth, 
A Finffer, - 
A Fathom, 
Ezekiel'iB reed^ 
The measuring line 



Sabbath day's j[oumey, 
Eastern mile. 
Stadium, or Furlong, 
Day's journey, 



fuL 


meku. 


- 1 


9.88 





10.94 





3.68 





0.91 


7 


3.55 


10 


11.32 


145 


11.04 


mUu. fiirUmgs, rods. 


feet. 


5 21 


H 


13 2 


. 3' 


1 4 , 


3 


33 1 12 


Q 



16 



8CRIPTUBE WBieHTS AlfP MEASURES. 



MEASURX OF U^CIDS. 









gal. viata. »ol. inch 


The Homer or 


Cor. 




75 


5 


7.6 


The Bath, 


... 




7 


4 


15.2 


The Hin, 


... 


. 


1 


2 


2.5 


The Log, 
The Firkin, 


... 


. 








24.3 


. 


- 





7 


4.9 




MEASURE OF '. 


rHIKGS. 


s 








( 


kushels. 


pedis. 


vints. 


The Homer, 






8 





1.6 


The Lethech, 






4 





0.8 


The Ephah, 









3 


3.4 


The Seah, 









1 


1.1 


The Omer, 




. . 








5.1 


The Cab, 












2.9 




WEIGHTS. 


• 






A Shekel, 


- . . 


lb. 




01. 




ptDt. 

9 


IS 


The Maneh, 


t 


2 


3 


6 


10.3 


A Talent, 


- - 


113 


10 


1 


10.3 


"S 


MONEY. 


/ 




. 










dolls, cents, mills. 


A Shekel, 


.' . . 


- 





50 


5 


The Bekah, (W/ SAc/£.) 


. 





25 


3 


The Zuza, 


... 


. 





12 


5 


The Gerah, 


- ■ . 


m 





02 


5 


Maneh or M ina 


•5 - - 


. 


25 


29 


6 


A Talent of Silver, - 


. 


1,157 


85 


7 


A Shekel of Gc 


►Id. 


. 


8 


09 


4 


A Talent of Gold, 


. 


24,285 


71 


4 


Golden Daric or Drachm, - 


-' 


4 


85 


7 


/ 






dolls. 


. cents. 


tuiOs 


Piece of silver, 


{Drachm) 


. 





14 


3 


Tribute money, 


, {Didrachm) 


- 





28 


7 


Piece of Silver, 


{Stater) 


. 





57 


4 


Pound, {Mina) 


m 


. 


14 


35 


1 


Penny, {Denarius) 


- - 





14 


3 


Farthing, (Assarium) - 
Farthing, (Q^adrands) 


- 





00 


6 


- 





00 


3 


Mite, 


. 


- 





00 


1 



ARITHMETIC. 

PART FIRST. 



Arithmetic is the science of numbers. ~ 

A unit is a whole thing of any kind. 

A fraction is apart of a thing. 

Thus a dollar is a unit ; a man is a unit ; a picture is a unit ; 
a bushel of apples is a unit, &c 

A half of an apple is a fraction ; a quarter of a dollar is a 
fraction ; a third of a loaf of bread is a fraction, &c. Let the 
pupil mention other units and fractions. 

If an apple is cut into two equal parts, each part is called one 
half of the apple. If it is cut into three equal parts, each part 
is called one third. If it is divided into four equal parts, each 
part is called one fourth. If it is divided into Jive e(^ual parts, 
each part is called one fflh, &c, . 

If a unit is divided into six equal parts, what is one of those 
parts called ? If a unit is divided into seven equal parts, what 
is one of those parts called ? If a unit is divided into eight equal 
parts, what is one of those parts called ? Into nine ? Into 
twenty ? Into an hundred f Into fifteen ? Into twenty-two .' 
■ How many halves make one unit ? How many thirds make 
one unit ? How many fourths ? How many fiAhs ? How many 
sixths? How many sevenths? How many eighths? How 
many ninths? How many tenths? How many twentieths.^ 
How many hundredths ? 

For illustrating the exercises which immediately follow, the 
teacher should be provided with a proper number of the several 
coins of the U. S. viz*: eagles, dollars, dimes, cents and mills. 
As mills have never been coined, round bits of stiff paper may- 
b^ employed to represent them. The pupil should first see the 
several coins and learn the value of them. 

What is arithmetic f WJiat ii a unit ? What la a fraction ? Mention 
a uait and a fraction. 

B* 
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Ten mills are one cent. I Ten dimes are one dollar. 
Ten cents are one dime. | Ten dollars are one eaffle. 

How manj mills make a cent ? What part of a cent is one 
mill ? What part of a cent is two mills ? What part of a cent 
is three mills ? What part of a cent is four mills ? What part 
of a cent is five mills ?. Six mills ? Seven mills ? Eight mills ? 
Nine mills ? 

How many cents make a dime ? One cent is what part of a 
dime ? Two cents is what part of a dime ? Three cents is what 
part of a dime ? Four cents is what part of a dime ? Five cents ? 
Six cents ? Seven cents ? Ei^ht cents ? Nine cents ? 

How many dimes make a dollar ? What part of a dollar is 
one dime ? What part of a dollar is two dimes ? What part 
of a dollar is three dimes ? Four dimes ? Five dimes ? Six 
dimes? Seven dimes? Eight dimes? Nine dimes? 

How many dollars make an eagle ? One dollar is what part 
of an eagle ? Two dollars is what part of an eagle ? Three 
dollars ? Four dqllars ? What part of an eagle is five dollars ? 
Six dollars ? Seven dollars ? Eight dollars ? Nine dollars ? 

Order means the same as kind. 

The same thing may be considered sometimes as iL unit and 
sometimes as a fraction — thus, one dollar is a unit or whole thing 
of the kind or order called dollars, and one dollar is also the 
tenth part of an eagUy or the fraction of an eagle. ' One cent is a 
unit or whole things of the order of cents, and one cent is also 
the tenth part of a dime, or the fraction of a dime. One mill is 
a unit of the order of mills, and one mill is the tenth part of a 
centf or \he fraction of a cent. One day is Viunit or whole thing 
of the order of days, and one day is also the seventh part of a 
weeky or the fraction of a week. One week is a unit or whole 
thing of the order of weeks, and one week is the fourth part of 
a monthy or the fraction of a month. One month is a unit or 
whole thing of tne order of months, and one month is also the 
twelfth part of a year y ox the fraction of a year. 

Of what order is one dollar a unit f Of what order is it a 
fra^Aion f Of what order is one cent a unit f Of what order 
IS it afra^Aum f- Of what order is one week a unit f Of what 
order is it a fraction f Of what order is one foot a unit ? Of 
what order is it a fraction ? One d^j is a unity of what order, 
and a fraction of what order, &c. ? 

What is half of four cents ? What is a third of six cents } 

* ■■»■■■■■ ■■— ■ I ■ I , ■ ■! ■ »■ I I ■ ■ ■■» --111 ■ ■■■i^i»i pi ^^^M^ 

What does orier mean ? How may the tamt thing be considered ? 
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laBt the pupil take six cents, and divide them into three equal 
portions, and then tell what is one of these parts ? 

What is a fourth of eight cents ? Let the pupil divide dght 
cents into four equal portions, and tell how many in each portion. 

There are tvnce six cents in twelve cents, what part or twelve 
is six cents ? 

There are three time^ four cents in twelve cents, what part of 
twelve is four cents ? 

There are three times five cents in fifteen cent9} what part of 
fifteen is five cents ? 

There are three times three in nine, what part of nine is three ? 

There are two times three in six, what part of six is three ? 

There are /our times two in eight, what part of eight is two ? 

There are four times three in twelve, what part of twelve is 
three ? 

There Biejive times six in thirtjr, what part of thirty is six ? 

There are three times seven m twenty-one, what part of 
twenty-one is seveji ? 

There ^refour times six in twenty -four, what part of twenty- 
four is six ? 

There are six times seven in forty-two, what part of forty -two 
is seven ? 

What part of twelve is three ? Is four ? 

What part of nine is three ? - 

What part of fifteen is three ? Is five ? 

What part of sixteen is four ? 

What part of eighteen is three ? Is six ? 

What part of twenty-one is three ? Is seven? 

What part of twenty-four is six ? Is four ? 

What part of twenty ^eight is seven ? Is four? 

What part of thirty-two is eight? Is four ? 

What part of thirty-six is nine ? Is four ? 

If an apple is cut into two equal parts, what is each part 
called ? If it is cut into three equal parts, what is each part 
called? 

The more parts a thing is divided into, the smaller these parts 
must be. If one thing is divided into twice as many parts as 
another thing, each Bart is twice as small. 

If one apple is cut into twice as many pieces as another, how 
much smaller is each piece ? How much larger is a half than 
a fourth ? Ans. There are twice as many fourths aa h»l^^%Sxv 
a thing, therefore a half is twice as large as oi (o\xx\)(i. 
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If one apple is cut into four pieces, and another into eig>ht 
pieces, how much larger are the fourths than the dgkUisf Ana. 
As there are Uoice as many pieces when there are eighths, as 
when there are fourths, an eighth is twice as small as a fourth. 

If one apple is cut into twelve parts and another into six parts, 
which has the most parts and which has the ^r^e^^ parts ? How 
much larger is a sixth than a twelfth ? Ans. Twelve is twies 
as many as six, therefore a sixth is twice as large as a twelfth. 

Which is the largest, a fifth or a tenth? How much larger 
is a fifth than a tenth ? 

Which is the largest a seventh or a fourteenth ? 

How much smaller is a fourteenth than a seventh ? 

Which js the largest a third or a fifth? 

Which is the smallest a half or a fourth ? 

Which is the smallest a third or a half? Ans. The more 
pieces there are, the sjnaUer they must be, therefore a third must 
be Smaller than a half. 

If one apple was cut into four pieces, and another into six 
pieces, which would be the latest ai fourth or a aixth ? 

Which is the largest a sixth or a ninth ? 

Which is the largest a fifth or a fourth ? 

Which is the smallest a twelfth or a tenth ? 

Which is the smallest a seventh or a ninth? 

Which is the smallest an eighth or a seventh ? 

Which is the smallest a fifteenth or a fifth ? 

, Which is the largest an eii^hth or a sixteenth ? 

Which is the largest a fifth or a half? 

If an apple is divided into four pieces, what is each piece? If 
it is divided into twice as many and twice as small pieces, how 
many are there, and what are they called ? 

If an apple is divided into thirds, what would you change 
them to, to make them twice as many and twice as small ? 

Make two fourths twice as small and twice as many pieces, 
and what is the answer ? 

What part of a thing is twice as small as a half? As a third ? 
As a fourth ? As a fifth ? As a sixth ? As a seventh ? As an 
eighth ? As a ninth ? As a tenth ? As an eleventh ? / -^ a twelfth ? 

What part of a thing is twice as large as a fourth ? Asa 
sixth ? As an eighth ? As a tenth ? As a twelfth ? As a four- 
teenth ? As a sixteenth ? As an eighteenth ? A^ a twentieth? 
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ADDITION. 

Two cents, and four cents, and six cents, and nine cents, are 
how many ? Sixteen cents, and twelve cents, are how many ? 

Five dollars, and four dollars, and nine dollars, are how many ? 

Four halves of an apple, and six halves, and nine halves, are 
how many halves ? 

Five sixths of an apple, and four sixths, and nine sixths, are 
how many sixths ? 

Three fiflhs of an orange, and four fiflhs, and nine fiilhs, and 
twelve fifths, are how many fiflhs P 

Addition is uniting s&oeral nitmbers in one. 

Whenwhole nanwers are added, it is Simple Addition. When 
fractions are added, it is Fractional Addition. 

Six dimes, five dimes, and four dimes, are how many ? 

Seven dollars, eight dollars, and nine dollars, are how many } 

*Nine cents, three cents, twelve cents, and ten cents are how 
many? 

Four, three, and seven are how many ? 

Eight, five and three are how many ? 

Nine, six and two, are how many ? 

Seven, five, and six are how many ? 

Eight, nine, and two are how many ? 

Seven, eight, and one are how many ? 

Eleven, five, and six are how many ? 

Ten, seven, and three are how many ? 

Ten twentieths, six twentieths,' and five tweiltieths are how 
many twentieths ? , 

One thirteenth of a unit, four thirteenths, and seven thir- 
tejenths are how many thirteenths ? 

One fifth of a doUar, three fiflhs, and eight fiflhs are how 
many fifths ? 

One ninth of an orange, four ninths, and six ninths are how 
many ninths? ^ 

Seven tenths of an eagle, two tenths, and five tenths are how 
many tenths? 

Three eighteenths, nine eighteenths, and four eighteenths are 
how many^ eighteenths ? 

Ten thirtieths, six thirtieths, and five thirtieths are how many 
thirtieths ? 

What is addition? What is simple addition? What is fracUotuaJL'^- 
dition? 
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Two fourths, six fourths, nine fourths, ten fourths, and &re 
fourths, are how many fourths ? 

Sixteen halves, five halves, nine halves, and six halves, are 
how many halves ? 

Six eiffbths, four eighths, seven eiirhths, sixteen eighths, are 
how many eighths? 

The number made hy adding several numbers together ^ is called 
the sum. 

What is the sum of four, six, nine and five ? 

What is the sum of four tenths, six tenths, and nine tenths ? 



SUBTRACTION. 

Ifyou take two cents from three cents, how many remain ? 

If you take three dollars from six dollars, how many remain? 

If you take four dollars from seven dollars, how many remain ? 

If you take five eagles from nine eagles, how many remain ? 

If you take six dimes from ten dimes, how many iremain ? 

If two tenths are taken from four tenths, how many reinain ? 

If four ninths are taken from eight ninths, how many remain ? 

If two tenths are taken from seven tenths, how many remain ? 

Subtraction is taking one number from another f to jmd the re- 
mainder. 

When whole numbers are subtracted it is Simple Subtraction. 
When fractions are subtracted, it is Fractional Subtraction. 

What is the remainder, when four cents are taken from nine 
cents ? 

What is the remainder, when three mills are taken from 
eight mills ? 

what is the remainder, when seven dimes are taken from 
twelve dimes ? 

What is the remainder, when .five dollars are taken from ten 
dollars ? 

Five from eleven ? Seven from thirteen ? Eight from twelve ? 
Five from fourteen ? Nine from sixteen ? Five from twelve ? 
Ei^ht from thirteen ? Ten from twenty ? 

What is the remainder, when two sevenths of an apple are 
taken from eight sevenths? When four sevenths of a dollar 
are taken from six sevenths ? Eight twelfths from ten twelfths? 

What is the number made by adding several numbers tosether called ? . 
What is subtraction ? What is simple subtraction ? What is f^actionsl 
traction i 
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Three ninths from eight ninths ? Ten twentieths from twelve 
twentieths ? Six elevenths from ten elevenths ? Seven twelfths 
from twelve twelflhs? Eight ninths from thirteen ninths? 
Three sevenths from nine sevenths ? Four eightlis from eleven 
eighths ? Four thirds from tweive thirds ? Five twentieths 
from seve^ twentieths ? 

The number which has a number aubtracte^from it, iscaUed 
the minuejid. 

The number which is to be subtracted from another number is 
called the subtraJiend. 

If eight is subtracted from twelve, what is the subtrahend 
and what is the minuend ? 

If four tenths is subtracted from nine tenths, what is the sub- 
trahend and what the minuend ? 

If ten cents be taken from thirteen cents, what is the subtra- 
hend, and what the minuend ? 



MULTIPLICATION. 

If you take two cents, three times, what is the amount of the 
whole ? 

If yon take three doUKra, four times , what is the amount of the 
whole ? 

If you take half of an apple, three times, what is the amount? 

If you take two thirds of a dollar, four times, what is the 
amount ? 

If you take two fourths of an eagle, six times, what is the 
amount ? ^ 

Multiplication is repeating a number as often as there are units 
in another number. 

If you take five dollars /our times, what is the amount ? 

If you repeat four dollars jiv« tim^s, what is the amount? 

If yon take six dollars jive times, what is the amount? 

If you repieat six dollars six times, what is the amount? Seven 
times ? Eight times ? 

If you take seven dollars three times, What is the amouat ? 

If you repeat seven four tim£s, what is the amount? Five 
times? Six times? Seven times? 

If you repeat ei^ht twice, what is the amount ? 

If you repeat eight three times, what is the amount? Four 

What is the minaend, and what the subtrahend ? WhaX Va tEiv\\Ivci^v».- 
tlon? 
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times ? Five times ? Six times ? Seven times ? Eight times ? 

If you repeat nine three times, what is the amount F &c. 

If you take one fifth of a doWar six times , what is the amount? 
Seven times P Eight times ? Nine times ? 

If you repeat two sixths of a dollar three times, what is the 
amount ? 

If you repeat ^o sixths of a thing four times, what is the 
amount ? Five times ? Six times ? Seven times ? Eight times ? 

What is the amount, if four sevenths be repeated four times ? 
Five times ? Six times ? Seven times ? Eight times ? 

What is the amount if Jive ninths be repeated eight times f 
Nine times ? Ten times ? Eleven times ? 

What is the amount, if eight twentieths be repeated seven 
times ? Nine times ? Eight times ? &c. 

The number to he repeated, is the multiplicand. 

Tfie number which shores how often the multiplicand is to ht 
repeated, is called the multiplier. 

The multiplier and multiplicand together, are called thefaetorau 

The answer obtained is called the product. 

If eight is repeated /oMr times what is the product ? What ifl 
the multiplier ? The multiplicand ? The factors ' 

If three sixths are repeated four times what are the factors ? 
The multiplier ? The multiplicand ? 

If you take a fourth of twelve and repeat it thru Umes, what 
is the multiplicand ? The multiplier ? The product ? 

If you take a sixth of eighteen and repeat it three times, whal 
is the product P Factors? Multiplier? Multiplicand? 

Simple Multiplication is where both factors are whole nnmbera. 

Fractional Midtiplication is where one or both factors are frsc^ 
tions. 

Ijf twelve is repeated four times, is it simple or fractional mul- 
tiplication ? 

If one fourth of tivdve is repeated three times, is it 8im]>le or 
fractional multiplication ? If one sixth is repeated seven times, 
which kind of multiplication is it ? 

Exercises in Simplt MtdtipUcaJtion. 

1. If a man spends three dollars a week, how much does h^ 
spend a month ? 

•^ ■ -II I I I III! ■ II ^m 111 j^u, ■j.^j^KM.i w^^— ^ TTM— -^ 

What Is the multiplicand and what the multiplier ? What are the mill- 
"^d and multiplier together called ? What is the answer called ? 
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Let the pupil atate the sum In this maimer. 

As there are four weeks in a month, a man will spend four 
times as much in a month, as in a week ; four times three is 
twelve. He will spend twelve dollars. 

Let all the following suras be stated in the same way. Both 
teachers and pupils will find great advantage in being particular 
to follow this method of stating. 

2. If a man spend five dollars a month, how much does he 
spend in a year ? 

3. If a man can make eight pens in a minute, how many can ' 
he make in ten minutes ? 

4. If one oraoffe 6ost six cents, what cost eight oranges ? 

5. Eight boys nave seven cents apiece, how much have all.' 

6. There is an orchard in which there are six rows of trees, 
and seven in each row, how many trees in the orchard ? 

7. The chess board has eight rows of blocks, and eight blocks 
in each row, how many blocks in the whole ? 

8. Twelve young ladies have each five books apiece, how 
many have they all .' 

9. If a young lady spends svi cents a week, how much does 
she spend m a month ? 

10. There are nine desks in a school room, and six scholars at 
each of the desks, how many are in the room ? 

11. There are in a window five rows of panes of glflss, and 
seven panes in each row, how many in the whole ? 

12. If one lemon cost four cents, how much will twelve lemons 
cost.' 

EXERCISES IN FRACTIONAL MULTIPLICATION. 

MuUiplicatum of Fractions by Whole Jfnmbers. 

1 . If you repeat qrte half four times, what is the product ? 
3. If you multiply three fourths by seven, what is the product ? 

3. What is two thirds multiplied by eiffht ? 

4. If a man spend two twelfths of a dollar a day, how many 
twelfths does he spend in a week ? 

Ans. As there are seven days in a week, a man spends seven 
times as much in a week as in one day. Seven times two 
twelfths is fourteen twelfths. He spends fourteen twelfths of a 
dollar in a week. 

What is simple multiplication? What is fractional qiultiplicatioa ? 
What is the method of stating ? 

C 



36 AaiTBlOBTIC. FIRST PART. 

5. If a man gives two eighths of a pound of meat to nx per- 
sons, how man^ eighths does he give away ? 

6. If a boy gives tioo fourths of an orange to seven of his com- 
panions, how many fourths does he give away ? 

7. If a man drinks three fourtfis of a pint of^^brandy a day, how 
many fourths does he dhnk in a week ? 

8. What is three times three eighths f Six times six seven^ts f 

9. If a man lays by two eighSts of a dollar a day, how much 
does he save in a week ? 

10. If there are two thirds of a pound of meat for each one in 
a family of seven, how much is there in the whole? 

11. What is six times four tenths.'' 

12. What is nine times two thirds ? I 

13. What is seven times four ninths ? 

14. What is eight times six tenths ? 

15. What is twelve times two fourths ? 

16. What is nine times three tenths? 

17. What is five times three sixteenths ? 

18. What is six times seven twentieths .^ 

The mtUtiplication of whole numbers by fractions ^ is deferred 
to the Second Part, because it involves the process of Division^ 
which must first be explained. 



DIVISION. 

How many two cents are there in four cents ? 

How many two cents in six cents i 

How many two cents in eight i 

How many two cents in ten .? 

How many two cents in twelve ? 

How many three cents are there in six cents } How many in 
nine } How many in twelve ? 

How many four cents are there in eight.' How many in 
twelve .? 

How many five cents are there in ten .? 

What past of two cents is one cent ? 

What part of four cents is two ? What part of six is two ? 
What part of eight is two.' What part of ten is two.' What 
part of twelve is two .' 

Three cents is what part of six P Three is what part of nine ? 
'welve .' 
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What part of eight is four ? What ykri of twelve ia four ? 

What^iart of five cents is one ? What part of five is two ? 
What part of five is three ? Four ? Five ? Six ? &c. 

How many two sixths are there in four sixths ? 

How many three fourths are there in six fourths ? 

How many four twelfths in eight twelfths ? 

What part of two twelfths is one twelfth r 

What part of four twelfths is two twelfths ? 
• What part of nine twelfths is three twelfths ? 

Division is finding hoio often one number is contained in anoth' 
er, and thus finding what part of one numher is another numher. 

How many times is six contained in twelve ? In eighteen ? 
What part of eighteen is six ? .What part of twelve is six ? 

How many, times is five contained in ten ? In fifteen ? 

Five is what part of ten ? Of fifteen ? 

How many times is seven contained in fourteen ? In twen- 
ty-one ? 

What part of fourteen is seven ? What part of twenty-one is 
seven ? 

How many times is nine contained in eighteen ? 

How many times is ten contained in twenty r In thirty ? In 
forty? 

What part of sixteen is four ? 

What part of eighteen is six ? 

What part of sixteen is eight ? 

Qne is what part of thirty ? Two is what part of thirty ? 
Three is what part of thirty ? Six ? Eight? Eleven ? Four- 
teen ? Twenty is what part of thirty ? &c. 

How many two sevenths are there in ten sevenths ? 

How many three eighths are there in nine eighths ? 

How many six tenths in eighteen tenths ? 

How many seven ninths in twenty-one ninths ? 

How many five elevenths in twenty elevenths ? 

How many three eighteenths are tnere in twelve eighteenth ? 

Two sixths is what part of four sixths ? 

Two sevenths is what part of ten sevenths ? 

Three eighths is what part of nine eighths ? 

What part of eighteen tenths is six tenths ? 

What part of fourteen ninths is seven ninths ? 

What part of fifteen elevenths is five elevenths ? 

Wbat is division.' 
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What part of twelve eighteentha ia three eighteentha ? 

T%e number tohieh is divided is adled the Dividend. 

J%e number by which you divide is called the Divisor. 

The answer is called the Quotient. 

If you find how many times three there are in ticelvCf which 
ia the Divisor ? The Dividend ? The Quotient? 

If twelve is divided by sizj which is the Dividend ? The Di- 
visor ? The Quotient ? 

When whole numbers are divided by whole numbers, it is 
called Simple Division. 

When either the divisor or dividend is a fraction, it ia called 
Fractional Division. 

Exercises in Simple Division. 

I. If you divide 12 cents equally among three bpys, how ma- 
ny will each one have ? 

Ans. Each one will have as many as there are threes in twdve ; 
mfour cents. 

i. If there are forty-eight panes of glass in a window, and 
there are eight panes m each row, how many rows are there ? 

Ans. As many as there are eights in forty-reight ; or six rows. 

3. How much broadcloth, at six dollars a yard, can you buy 
for twenty-four dollars ? 

4. How many hours would it take you to travel twenty-one 
miles, if you travelled three miles an hour P 

5. If you divided thirty-six apples equally among four boyS| 
how many would you ffive them apiece f 

6. How many pounds of raisins, at nine cents a pound, can 
you buy for sixty-three cents ? 

7. How many reams of paper, at seven dollars a ream, can yoa 
buy for forty -nine dollars ? 

8. A man agreed to work eight months, for seventy-two dol- 
lars, how much did he receive a month? 

9. If you buy a bushel of pears for forty -eight cents, how much 
are they a peck ? 

10. If there are six shillings in a dollar, how many dollars in 
thirty-six shillings ? 

II. Four men bought a horse for forty -eight dollars, what 
did each man pay ? 

^^tiat is the dividend and what the divisor ? What is the answer call- 
What is simple division ? What is fractional division ? 
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12 A man^ve sixty-three cent»for a hone to ride nine milet, 
how muoh was that for each mile ? 

13. A man agreed to pay eight cents a mile for a horse, and 
he paid sixty -four cents, )iow many mile» did he go ? 

14. A man had forty-two dollars, which he paid for wood, at 
seven dollars a cord, how many cords did he buy .** 

15. Two boys are running, and are forty-eight rods apart. 
The hindermost boy gains upon the other, three rods a minutei 
in how many miputes will he bvertake the foremost boy ? 

16. A vessel contains sixty-three gallons, and discharges sev- 
en gallons an hour, in how many hours will it be emptied ? 

17. If you wish to put sixty-four pounds of butter in eight 
hoxes, how many pounds would you put in each box-? 



EXERCISES IN .FRACTIONAL DIVISION. 

Division of Whole JVumhers by Fractions. 

1. How many halves are there in six opanges ? 

2. How many thirds are there in four apples .' 

Ans. One apple has three thirds, /our apples have /our times 
as many, or twelve thirds. 

3. How many fourths are there in three oranges.' 

4. How many fifths are there in four apples ? 

5. How many sixths are there in two oranges ? 

6. How many half dollars are there in four dollars ? 

7. How many quarters of a dollar in five dollars ? 

8. How many half eagles in ei^ht ea^^les f 

9. In two dollars how many thirds of a dollar ? 

10. If there are six one thirds in two dollars, How many two 
thirds are there ? 

Ans. There are only half as many two thirds as there are one 
thirds, or tAre« two thirds. 

11. In two dollars, how many one sixths f How many two 
sixths ? 

12. A man divided two dollars among his workmen, and gave 
them a third of a dollar apiece, how many workmen had he ? 

13. A man divided four dollars equally among his children, and 
gave them each two thirds of a dollar, how many children had he ? 

Ans. As many children as there are ttoo thirds in four dollars. 
In four dollars there are twelve one thirds. There are halfna 
many tteo thirds, or six. He had six children. 

C* 
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14. If a man gaye two leyenths of a dollar to each of his ser- 
vants, and gave away in the whole four dollars, how many aer- 
vants had he P 

15. How many two sixths in four ? 
10. How many two eighths in four ? 

17. How many two thirds in eight ? 

18. How many two ninths in six ? 

19. How many two tweldhs in two.' 

20. How many two twelfths in four P 

The division of Fractions by whole numbers is omitted till the 
Second Part. 



REDUCTION. 

One dime is how many cents ? How many mills .' 

One unit of the order of dollars, is how many units of the 
order of dimes.'* How many of the order of cents.' How 
many of the order of mills ? 

One eagle is how many dollars ? How many dimes ? Cents ? 

One unit of the order of dimes is how many units of the 
order of cents ? 

Reduction is changing units of one ordcTj to those of another. 

A unit of the orcler of eagles is how many units of the order 
of dollars.' Of dimes.' 

Two eagles are how many dollars .' How many dimes ? 

How many dollars in two hundred cents .' 

How many dollars in twenty dimes .' 

Thirty units of the order of diraeS| are how many units of 
the order of dollars .' 

Two pints are one quart. 

Eight quarts are one peck. 

Four pecks are one bushel. 

Two units of the order of quarts, are how maAy tmits of tiie 
order of pints P 

£ight pints are how many quarts ? 

Two bushels how many pecks ? 

Eight pecks how many bushels P 

Three barley-corns are one inch/ 

Twelve inches are one foot. 

What is reduction ? 
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Three feet are one yard. 

One inch is how many barley-oprnfl ? Two inches are how 
many ? 

Twelve barley-corns are how many inches ? 

One foot is how many inches ? Three feet how many ? 

One yard is how many feet? How many inches? How 
many barley-corns ? 

Two yards are how many feet ? How many inches ? How 
many barley-corns ? 

Three yards are how many feet ? How many inches ? How 
many barley-corns ? 

How many feet are there in five yards ? How many inches 
in five yards ? How many barley-corns ? 

How many barley-corns are. there in seven yards ? 

From the preceding exercises, you learn that a unit qf one 
order may contain several units of another order. 

What do you learn from the preceding exercises ? 

How many units of the order of cents, are there in one unit 
of the order of dimes ? 

How many ixnits of the order of dollars, are there in one unit 
of the order of eagles ? 

How many units of the order of mills, are there in one unit 
of the order of cents ? 

How many units of the order of pints, are there in one unit 
of the order of quarts ? ^ 

How many units of the order of* pecks, are there in one unit 
c^ the order of bushels ? 

How many units of the order of barley-corns, are there in 
one unit of the order of inches ? 

How many units of the order of feet, are there in one unit 
of the order of yards ? 

How many units of the order of days, are there in one unit 
of the order of weeks ? 

How many units of the order of weeks, in one unit of the 
order of months ? 

Change two units of the order of dimes, to units of the order 
of cents. 

Change twenty units of the order of cents, to units of the 
order of dimes. 

Change three units of the order of yards, to units of the order 
of feet. 
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Change nine units of the order of feet, to units of the order 
of yards. 

Change ten units of the order of pints, to units of the order 
of quarts. 

Cnange fire units of the order of quarts, to units of the order 
of pints. 

Change twenty -one units of the order of days, to units of 
the order of weeks, &c. 

When units of one -order are changed to units of a higher 
order, the process is called Reduction ascending ; and when 
units of one order are changed to those of a lower order, the 
process is called Reduction descending. 

If twenty cents are changed to dimes, which kind of reduction 
is used f 

If twenty cents are changed to mills, which kind of reduction 
is used ? 

If four gallons are changed to pints, which reduction is used ? 

If eight leet are changed to inches, which kind of reduction 
u used ? 

In changing twelve barley-corns to inches, which kind of 
reduction is used P 

In changing fourteen days to weeks, which reduction is used ? 

In changing five hours to minutes, which reduction is used ? 

In changing one hundred and twenty minutes to hours, which 
reduction is used ? 

Reduce three dimes to cents ; to miUs» Which kind of re- 
duction is it ? 

Reduce three hundred mills to cents ; to dimes ; and which 
kind of reduction is it .' 

Reduce three hundred mills to dollars, and which kind of re- 
duction is it? 

Reduce two halyes to quarters, and which kind of reduction 
Uit.J* 

Ans'. As a half is of more yalue, it is a higher order than a 
quarter, therefore it is reduction descending. 

In performing this last exercise, the pupil will find the neces- 
sity for the following distinction in regard to units. 

A unit has been denned as ** any whoU thing of a kind,'* aUd 
a fraction is defined as " a part of a thing." 

But it is yery often the case, that fractions are considered as 

Wbat \e reduction ascendiog .' What is rsducttoa deaeeiiding ? 
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units. Thus when we reduce quarters to haLveSy and halves to 
quarters^ we change units of the order called quarter ^ to units 
of the order called Aa(f. 

When we say a whole quarter of an apple, and a half a quar^ 
ter of an ^ple, we think of a quarter as a whole thing of its %ind. 

The difference between the two kinds of units is this : when 
we think of a whole quarter j we think of another thing of which 
the quarter is a part. We think of it as a whole thing in one 
respect, and as a part of a thingf in another respect. But when 
we think of a whole apple, we do not necessarily think of an- 
other thing of which it is a part. 

When we think of a half of a loaf of bread, do we think of 
something of which the half is a part ? 

When we think of a biscuit, do we necessarily think of some- 
thing of which it is a part ? 

When we think of a third of an orange, do we necessarily 
think of something of which it is a part ? 

When we think of a house, do we necessarily think of any 
thing of which it is a part ? 

Those units which do not require us to think of any other 
thing of which they are parts, are called ibhoU numbers, and 
those units which do require us to think of other things of 
which they are parts, are called yractioiu. 

What is the oifference between units that are whole numbers, 
and units that are fractions } 

Reduce two yards to quarters, and which kind of reduction 
is it .? 

Reduce twenty-four inches to feet, and which kind of reduc- 
tion is it ? 

Reduce three feet to inches; and w^ich kind of reduction is it ? 

Which is of highest value, a half or a quarter? 

Reduce eight quarters to halves, and which kind of reduction 
is it ? 

Reduce two halves to quarters, and which kind of reduction 
is it? 

Reduce sixteen quarters to halves, and which kind of reduc- 
tion is it ? 

Reduce two fifths to tenths ; six tenths to fiflhs ; eight tenths 

■^^■^— - ■ L ■ ■ _ I _ ■■ ■ I - ^ 

/ 

Anfi'aetiefu ever considered as untt^? Give an example. What is the 
difference between these two kinds of units ? Which kind of units are 
called vhoU nun^ers, and which are called JraeHotuI 
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tp fiflh* ; twelve tenths to fifths ; three fifths to tenths ; six fifths 
to tenths. 

Reduce one seventh to fourteenths ; four fourteenths to sev- 
enths; four sevenths to fourteenths; eight fourteenths to sev- 
enths. 

Reduce two sixths to twelfths ; four twelftiis tp sixths ; eight 
twelfths to sixths ; five sixths to twelfths. 



SUMMARY OF DEFINITIONS. 

A unit is any whole thing of a kind. 

A fraction is a part of a thing. 

jSddition is uniting several numbers in one. 

Subtraction is taking one number from another, to find tha 
remainder. 

The largest number is the minumdy the smallest number la 
the svbtrcuiend. 

MuUipliciUion is repeating one number as often as there are 
units in another number. 

The multiplicand is the number to be repeated ; the muUipUer 
is the number which shows how often the multiplicand is to be re- 
peated ; Xhefa^^Utrs are both the multiplier and multiplicand ; and 
ihe product is the number obtained by multiplying. 

jSivision is finding, how often one number is contained in 
another number, and thus finding what part of one number, is 
another number. 

The dividend is the number to be divided. The divisor is the 
number by which you divide. The quotient is the answer ob- 
tained by dividing. 

Reduction is changing units of one order, to units of another 
order. 

Reduction ascending, is changing units of a lower, to a higher 
order. 

Reduction descending is changing units of a higher, to a lower 
order. 

Note to Teachers. — A review of this First Part, will be 
found more useful than an increased number of examples. 



ARITHMETIC. 

SECOND PART. 



NUMERATION. 

IfutMTaJdon is the art of expressing numbers bjr toorda, or by 
figures. 

Figures are sometimes called numbers f because they are used 
to represent numbers. Thus the figure 4, is oflen called the 
number four, because it is used to represent that number. 

There are thirty-five words, that are commonly used in nu- 
meration ; viz. : oney two, three, four. Jive, six, seven, eight, ninef 
ten, eleven, twelve, thirteen^ fourteen, fifteen, sixteen, seventeen^ 
eighteen, nineteen, twenty, thirty, forty, fifty, sixty, seventy, eighty ^ 
mnety, hundred, thousand, mulion, biUion, trillion, quadriUion^ 
quintiUion, sextUlion. 

Those words ending in teen, are the words three, four^ &c. 
with teen, which signifies and ten, added to them. 

What is the meaning of fourteen? Ans. Four and ten. What 
is the meaning of thirteen f of nineteen f of seventeen f 

Those ending in ty, are the words tioo^ three, four^ &c. ¥rilth 
ty, which means tens, added to them. 

What is the meaning of sixty .'* of seventy ? of eighty ? of 
twenty? of thirty? 

The words of spoken numeration would be more uniformi if 
deven and twelve, had been called oneteen and ttboteen. 

The Latin and Greek numerals are so oflen used in the vari- 
ous sciences, that it is important for pupils to learn their names. 
They are therefore put down with the figures, and the English 
names. The^^re^ are called Arabic, because first introduced 
into Europe from Arabia. 

' ■ ' « '■ .1.1 n il ■■rf 

What is numeration ? Why are figures somelimes called numbers ? How 
many words are used in numeration, and what are they ? What does teen 
signify ? What is the meaning of fourteen ? seventeen ? nineteen 1 What 
does ey signify ? What ia the meaning of sixty ? seventy ? eighty? twen- 
ty ? thirty ? Why are the figures used called Arabic, 
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SVOLISB, LATU, AHD OREKK VVMRRALS. 
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1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

30 

40 

50 

60 

70 

80 

90 

100 

1000 

1000000 



One. 
Two. 

Three. 

Four. 

Five. 

Six. 

Seven. 

Eight. 

Nine. 

Ten. 

Eleven. 

Twelve. 

Thirteen. 

Fourteen. 

Fifteen. 

Sixteen. 

Seventeen. 

Eighteen. 

Nineteen. 

Twenty. 

Thirty. 

Forty. 

Fifty. 

Sixty. 

Seventy. 

Eighty. 

Ninety. 

Hundred. 

Thousand. 

Million. 



Latin JVaMM. 
Uniu. 
Duo. 

Trea. 

Ciuatuor. 

Quinque. 

Sex. 

Septem. 

Octo. 

Novem. 

Decern. 

Undecim. 

Duodecim. 

Tredecini. 

Quatuordecim. 

duindecim. 

Sexdecim. 

Septendecim. 

Octodecim. 

Novemdecim. 

Vi^nti. 

Triginta. 

Quadraginta. 

Quinquaginti. 

Sexaginta. 

Septuaginta. 

Octoginta. 

Nonaginta. 

Centura. 

Mille. 



Eig. 

Duo. 

Treis. 

Tessares. 

Fente. 

Hex. 

Hepta. 

Okto. 

Ennea. 

Deka. 

Endeka. 

Dodeka. 

Dekatreis. 

Dekatessares. 

Dekapente. 

Dekaex. 

Dekaepta. 

Dekaocto. 

Dekaennea. 

Eikosi. 

Triakonta. 

Tesserakonta. 

Pentakonta. 

Hexakonta. 

Hebdomekonta. 

Ogdoekonta. 

Ennenekontai 

Hekaton. 

Chilio. 



Billion, Trillion, Quadrillion, Quintillion, Sextillion, &c. are 
made by adding ciphers to 1. 

If any higher number than sextUlion is to be expressed, the 
names are made by the Latin numbers, with illion added to 
them ; as septillion, oetillionj &c. 
A unit has been defined as '^ a single thing of any kind." 
But a unit of one kind, may be made up of several units of 

How are higher numben than Beztillions expressed ? What is a unit ? 
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Another kind. Thus the unit one dollar is made up of ten ujiitii. 
of the kind, or order called dimes ; and one dime is mtde up or 
ten units of the order called cents. Order means the same as kiiid* 

A unit whiph is of the vMst value^ is called a unit of a higher 
order. 

Which unit is of the highest order, a doUar or a cent f 

How many units of the order of dimts^ are there in one unit 
of the order o£ dollars f 

How many units of the order of miUs^ make one unit of the 
order of ccn^f 

How many units of the order of ceiUs, make one unit of the 
order of dimes f . 

Every figure expresses a certain number ; hut the number it 
expresses, depends upon the order in which it is placed. 

If the figure (2'^ stands alone, it expresses two unitSf and is 
said to be in the jirst or unit order. 

But if it has a figure at the right of it, thus (20) it expresses 
two tens, or twenty, and is in the second order, or the order of tens. 

The cipher is put at the right, to make the 2 stand m the 
order of tens, and to show that there are no units of the unit 
order. If some figure was not placed there, the 2 would be in 
the unit order. 

If the figure 2 has two figures at the right of it, thus (800) it 
represents ^200 hundreds, and stands in the third order, or the 
order of hundreds: 

From this it appears, that in numeration, t/te number expressed 
by any figure, depends upon the order in which it stands. • 

The number which any figure expresses when it is consider- 
ed alone, is called its simple value. The number it expresses 
when placed with other figures, is cajled its local value. 

Exercises. 

Write one ten. — Why is the cipher used ? What would the 
number be, if the cipher were removed? 

Ill ■ M» I ■■ ^■— — ■ ■ ■■ ■■ , - — , ■■■ ■ pi I ■■ ■ ^^— -I —■-■■ ■»■■ .11 ■ ■ m -^^^^ 

What distinction is made in regard to units on page 32 ? What is the mean- 
ing of the word order 7 What is meant by a unit of a higher order .'* What 
does every figure represent? What does the number which any figure 
represents depend upon .'' Tf a figure stands alone, in what order is it ? 
If it has one figure at the right of it, in what order is it .' If it has two 
figures at the right of it, in wiml order is it ? In this number, (234) in 
wnat order is the 2 .' the 3 ? the 4 ? What is the simple, and what the local 
value of figures ? When 2 is considered alone, what is its simple value ? 
When it is written with two figures at the right, what is its local value ? 

D 
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Write one ten atid one unit. What is the name of this num* 
her? Ans. Eleven. 

Write one ten and two units. What is the name of this number ? 

Write one ten and three units. What is the name ? 

Write one ten and four units. What is the name ? 

Write on£ ten and five units. What is the name ? 

Write ont ten and six units. What is the name \ 

Write one ten and seven units. What is the name ? 

Write one ten and ei^ht units. What is the name ? 

Write one ten and nine units. What is the name ? 

Write two tens. What is the name ? Ans. Twenty. 

Write three tens. What is the name ? 

Write four tens ; Jive tens; six tens; seven tens ; eight tens; 
nine tetis; and tell their names. 

Write one of the order of Itundreds. 

Write two of the order o^ hundreds; one of the order of tens; 
undfour of .the order o€ units. 

Write two of the order of hundreds ; no tens ; four units. 

Write four hundreds, no tens, no units. 

Write two hundreds, eight tens, and nine units. Seven hun- 
dreds, six tens, and three units. Two tens, and two units. 
Nine tens, and six units. Four hundreds, six tens, and four 
units. Five hundreds, five tens, and five units. Nine hundreds, 
seven tens, and three units. Four hundreds, eight tens, and 
four units. Eight hundreds, nine tens, and nine units. Two 
hundreds, six tens, and three units. One hundred, two tens, 
and three units. Two hundreds, five tens, and seven units. 
One ten, and three units. Seven tens, and three units. Nine 
hundreds, nine tens, and nine units. 

In reading numbers, we can either mention each order sepa- 
rately ^ or simplj mention the names of the numbers. 

Thus we can call this number, (21) either tuw tens, and one 
unitf or twenty-one. 

This number (305) can be read, 3 hundreds ; tens ; 5 units > 
or it can be called three hundred and five. 

The following numbers are read both ways, thus : 

] One ten ; no units ; or ten. 

11 One ten ; one unit ; or eleven, 

208 Two hundreds; no tens; eight units; or tioo hundred 
and eight. 

What two ways of reading numlwrs are there f Give an example. 
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40 Four tens ; no units ; or forty. 

Let the pqpil read tlie following numbers both ways. 

111. 203. 41. 37. 542. 1. 11. 12. 60. 300. 101. 639. 
700. 305. 

In this number, (203) why is the cipher put in .' What would 
the number be if it were left out .** 

In numeration, every unit of one order, is considered'as com- 
posed of ten units of a lower order; just as in the coins of this 
country, ten units of the order of cerUs^ make one unit of the 
order of dimes, and ten units of the order of dimes, make one 
unit of the order of dollars. 

So in numeration, ten units of the order of units, make one 
ten; ten units of the order of tens, make one unit of the order 
of hundreds; ten hundreds make one unit of the order of 
tftousands ; ten thousands make one of the order of tens of thou- 
sands ; ten tens of thousands, make one of the order of hundreds 
of thousands ; ten hundreds of Uwusandsj make one of the order 
of millions, &c. 

Wherever there are nine units of any order, if there is another 
added, the number becomes one unit of the next higher order. 

If we had nine cents, and should add another, instead of call- 
ing the amount ten cents, we could call it one dime ; and so 
wnen ten units are added together, we can call them one unit of 
th6 order uf tens, instead of ten units of the unit order; and 
when we have ten units of the order of tens, we can call them 
one unit of the order of hundreds. 

Exercises. 

If nine cents have one' more added, in what order do they be- 
come a unit ? 

If nine dimes have another added, in what order do they be- 
come a unit.'' 

Ten units of the order of dollars, make one unit of what order ? 

Ten tens, make one unit of what order ? 

Ten units, make one unit of what order .** 

Ten hundreds make one unit of what order ? 

The following are the names of the orders. 
First order. Units. 
Second order, Tens. 

^■^^■' ■■■■■■ ■ ■ I ■! ■■■■ I ■■— I ■ ■■ - ■ 1 ■■■ M.I. .^ ■■ I ■ .1 .M.^ ■ ■■■ I ■ II I ■ — ^^-.^IM ■ 11^ 

How many units of one order make one unit of a higher order ? If one 
unit is added to nine units of any order, what do they become ? 
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Third order, 
Fourth order, 
Fifth order, 
Sixth order, 
Seventh order, 
Eighth order, 
Ninth order, 
Tenth order, 
Eleventh order, 
Twelfth order. 
Thirteenth order, . 
Fourteenth order, 
Fifteenth order. 
Sixteenth order. 
Seventeenth order. 
Eighteenth order. 
Nineteenth order, 
Twentieth order, 
Twenty-first order. 
Twenty-second order, 
SextiHipns are 



Hundreds. 

'J'liousands. 
Tens ot" thousands. 
Hundreds of thousands. 
MilUons. 
Tens of millions. 
Hundreds of millions. 
Billions. 

Tens of Billions. 
Hundreds of Billions. 
Trillions. 
Tens of trillions. 
Hundreds of Trillions. 
Quadrillions. 
Tens of Quadrillions. 
Hundreds of Quadrillions. 
Quintilli<ms. 
Tens of Quintillions. 
Hundreds of Quintillions. 
Sextillions. 
there is ordinarily any need 



as high as there is ordinarily any need of 
writing or reading. 

In all the above orders, " Ten units of one order y make one 
unit of the next higher order. 

Let the pupil write the following 

Exercises. 



I. Five units. 


14. 


One hundred, and six tens. 


2. Three tens ; two units. 


15. 


Two hundred, two tens. 


3. Thirty two. 


16- 


Two hundred and twenty. 


4. Three and ten, or thirteen. 


17. 


Two hundred and thirty. 


5. Four and ten. 


18. 


Two tens and two units. 


6, Four tens, or forty. 


19. 


Twenty-two. 


7. Six and ten. 


20. 


Two hundreds and two units. 


8. 8ix tens. 


21. 


Five tens and two units. 


9. Sixteen. 


Qsi. 


Five hundreds. 


10. Sixty. 


23. 


Five tens. 


11. One hundred and 8i|:teen. 


24. 


Fifty. 


12. One hundred, one ten, ami au. 


25. 


Five hundred, and five units. 


13. One hundred and sixty. 


26. 


Five and ten. 



What are the names of the orders ? If a figure 2 stands in the first or- 
der, what itumber does it express ? What number does it express, if it 
stands in the fourth order .^ In the second order .' In the fift.h order .^ In 
the siscthl sevenihl eighth! How many units of one order make one unit 
of the next higher order .' 
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34. Three hundred, ten, and one. 

35. Three hundred and eleven. 
3H. Three hundred, ten, and two. 
'M. Three hundred and twelve. 
3d. Four hundred and one. 

39. One hundred and forty-two. 

40. Two hundreds, two tens. 



27. Fifteen. 

28. Fifty -seven. 

29. Four hundreds, six tens. 

30. Four hundred and sixteen. 

31. Four hundreds, one ten, and six. 

32. Four hundred, and six. 

33. Two hundred and sixty-six. 

Let the pupil write the followihg 

Exercises. 

1 . One unit of the fourth order. What number is it .' Which 
orders have ciphers in them ? 

2. Two units of the fourth order ; one unit of the second 
order, and one unit of the first order. What nuipber is it ' 
What order has a cipher in it } 

3. Two thousands ; one hundred ; five tens ; six unite. 

4. Twenty-one hundreds ; five tens ) six units. 

Is there any difference between the two last numbers ? 

5. Three thousands, four hundreds, six tens and three units. 

6. Thirty-four hundred, and sixty-three. 

Is there an^ difference in the two last numbers } 

7. Three thousands and three units. 
Which orders have ciphers placed in them ? 

8. Three thousands, six himdreds. 
Which orders have ciphers placed in them ? 

9. Thirty-six hundred. 

What two ways of reading this last number? 

10. Twenty thousand. 

11 . Two tens of thousands. . 

Is there any difference between these two last numbers ? 

12. Twenty-four thousand. 

What two ways of reading this last number ? 

13. One hunared thousand, two tens of thousands, five tHoa- 
sands, six hundreds, four tens, and three units. 

14. One hundred and twenty-five thousand, six hundred and 
forty-three. 

Is there any difiference between these two last numbers ? 

15. Two tens of thousands, one thousand, four hundreds, six 
tens, five units. 

What two ways of reading this number ? 

16. Four hundred and sixty-two thousand, five hundred and 
six. 

What two ways of reading this last ? 
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17. Forty-four thousand, four hundred and forty-four. 
What two ways of reading this last? 

18. Four hundreds of thousands, five thousands, six hun- 
dreds, two tens, five units. 

What two ways of reading this last number ? 

19. Two hundred thousand, two thousand, two units. 
What orders have ciphers placed in them ? 

20. Twenty thousand, and two units. 

21. Two hundred and six thousands, four hundred and six. 

22. Sixty-four thousand and three. 

23. Sixteen thousand. 

24. Fourteen thousand and seven. 

25. Five tens of thousands, and six units. 

26. Two hundreds of thousands, two -hundreds, two units. 

27. Two hundred and sixty-four thousand, and six. 

28. Four thousand, and five units. 

29. One hundred thousand, and three. 

90.' Sixteen thousand, six hundred and six. 
31. Twenty-four thousand and three. 

In order to read and write larcre numbers more conveniently, 
they are divided into periods of three figures each, by means 
of commas, thus : 

876,469,764,256,622,895,946,852. 

The first right hand period is called the unit period ; and 
contains the orders called units ^ tens, and hundreds. 

The second period, is called the thousand period ; and con- 
tains the orders called thousands, tens of thousands, and hunr 
dreds of thousands. 

The third period is called the miJUon period, and contains the 
orders called millions, tens of millions, and hundreds ofmilUons. 

The foitrth period is called the billion period ; and contains the 
orders called billions, tens of billums, and hundreds of billions. 

The fifth period is called the trUUon period ; and contains the 
orders called trillions, tens of trillions, and hundreds of triUionsi 

The sixth period is called the quadrillion peri4)d ; and contains 
the orders called quadrillions, tens of quadriUions, and hun- 
dreds of quadriUions. 

The seventh period is called the quintiUion period ; and con- 
tains the orders called quintiUions, tetis of quintiUions, and hun» 
dreds of quintiUions. 
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The eighth period is the sextiUion. 

The following are the periods which mutt be learned in suc- 
cession j beginning with the higfiestf as well as with the lowest ; 
thus, 



First Period, Urdt. 
Second Period, ThotLsand. 
Third Period, Million. 
Fourth Period, Billion. 
Fifth Period, TriUion. 
Sixth Period, Q^adrOUon. 
Seventh Period, QuiniHUon. 
£ighth Period, SextiUion. 



Eighth Period, SextUUon. 
Seventh Period, QjuintiUion. 
Sixth Period, QtiadriUioH. 
Fifth Period, TriUum. 
Fourth Period, Billion. 
Third Period, MiUion. 
Second Period, JTumsand. 
First Period, Unit. 



What is the first period ? the third P the fifth ? the second ? 
the fourth ? the seventh ? the sixth ? the eighth ? 

The pupil may write the names over the periods until accus- 
tomed to reading them ; thus, 

Tril. Bil. Mil. Thous. Units. 

32 427 983 254 693 

The above may be read in the following manner : 

The first left hand period is read, 3 tens of trillions ; 2 units 
of trillions ; or thirty-two trillions. 

The next period is read, 4 hundreds of billions ; 2 tens of 
billions ', 7 units df billions ; or four hundred and twenty-seven 
billions. 

The, next period is read, 9 hundreds of millions j 8 tens of 
millions ; 3 units of milUons ; or nine hundred and eighty-three 
millions. 

The next period is read, 2 hundreds of thousands ; 5 tens of 
thousands ; 4 units of thousands ; or two hundred and Jifty-four 
thousand. 

' The next period is read, 6 hundreds ; 9 tens } 3 units ; or six 
hundred and ninety-three. 

The following is a number in which several orders are omit* 
ted, having ciphers in place of numbers. 

Quin. Quad. Tril. Bil. Mil. Th. U. 

33 067 004 803 064 000 400 

What are the names of the eight periodsj and what orders does each pe- 
rio4 contain ? Repeat the periods beginning at the lowest or unit period. 
Repeat them beginning at the highest. Read the above number in the 
two different ways. 
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Let the pupil first tell what periods and what orders are omit- 
ted, having ciphers instead of numbers. 

The above number may be read thus : 

Begin at the lefl and read ; 3 tens of quintillions, and 3 units 
of qumtilHons ; or thirty-three quintiUions. 

The next period is, no hundreds of quadrillions ; 6 tens of 
quadrillions ; and seven units of quadrillions ; or sixty-seven quad- 
rillions. 

The next period is, no hundreds of trillions; no tens of tril- 
lions ; 4 units of trillions ; or four trillions. 

The next period is, 8 hundreds of billions ; no tens of billions; 

3 units of billions ; or eight hundred and three hiUions. 

The next period is, no hundreds of millions ; 6 tens of millions ; 

4 units of millions ; or sixty-four millions. 

The next period, as it has no hundreds; tens, or units of thou- 
sands, may be omitted entirely, wften reading. 

The next period is, 4 hundreds ; no tens ; no units ; or four 
hundred. 

The best and most common wav of reading, is that in the 
itaUeSf and then all together, it reads thus : 

Thirty-Uiree ouintillion; sixt^-seven quadrillion; four tril- 
lion ; eight hundred and three billion ; sixty-four million ; four 
hundred. 

Let the pupil reftd the following sum in both ways : 

Quia. Quad. Tril. Bil. Mil. Th. Un. 

607 300 000 763 490 068 002 



RULE FOR REAOINO WHOLE NUMBERS. 

Point off into periods of three figures eachj beginning at the 
right. Read each period as if it stood alone j aiui then add the 
name of the period. 

Note. — When a period or order is omitted, it is not necessary 
to mention it at all. 

Before reading, let the pupil tell what periods and orders are 
omitted, and represented by ciphers. 

Let the pupil point off, and read the following figures : 

Read the above numbers in the two different ways. ''What is the rule 
for reading whole numbers .' In the above numbers what periods and or- 
ders are omitted ? 
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1 


2 


31 


304 


300046 


200200200 


111 


24 


40 


600 


300005 


2030003000 


100 


136 


400 


611 


1200437 


311001300 


101 


3024 


4040- 


693 


1200039 


60009090 


1011 


2002 


6000 


4004 


4960004 


100100001 


2002 


46900 


40640 


103006 


* 1430096 


2071113603 


3041 


60021 


600003 


1063007 


6000007 


1000673 


201 


62003 


100014 


103964 


86004369 


101700013 


2010 


6040064 


600436 


140001 


20064000 


600040006 


3004 


• 46923 


64003 


400006 


400400400 


300010000 



227034293 

200004900 

3690200000 

30006340200 

602030004296 

40000643209437 

237600096430060000 



9623000062 

10043359054 

43600078609 

459643723007 

612942004000040367 

3907650060042300000 

396770000543965000076 



It is necessary for the pupil to understaod, that the French 
and English arithmeticians use different methods of numeration. 
The English have their periods contain six orders, and the 
French on^ three. 

This maJkes no difference till we come to hundreds cfmUUons. 
After that, it makes a great difference, as will be seen by the fol- 
lowing comparison. 
It must be noticed, that the same figures are used in both. 

£nglish Method. 
TriHidns. Billions. Millions. Units. 

57^364, 028635, 419763, 215468. 

French Method. ^ ^ 

Sext. Quin. Qua. Trill. Bill. Mill. Th. Units. 
579, 364, 028, 635, 419, 763, 215, 468. 

From the above it can be seen, that all the orders above Aim- 
dreds ofmiUionSj in both methods, give the same name, to a very 
different value. 

Thus, the orders of thousands ofmdllions, tens oftlimisands of 

What is the difference between the English and French method of nu- 
merating ? Where does it make a difference, and where does it not ? How 
would a billion, in the English method, be read in the French f How would 
one kwndre^ bUlion^ in the Rnglif^h method, be read in the French.' Haw 
would one WlioUf in the French method, be read in the English ? 
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miUumSf and hundreds of thousands of millions, in ihe EngUak 
method, would be read as billions, tens of billions, and hundreds 
of billiofis, in the French method. 

Billions, tens of billions, and hundreds of billions, in the Eng- 
lish method, are equivalent to trillions, tens of trillions, and 
hundreds of trillions, in the French method. 

Five trillion, in the Frei^eh method, would be read five billion, 
in the English ; and five trillion, in the English method, would 
be read five quadrUUon in the French. 

The French method is adopted in this work, becaus^itisboth 
the most convenient, and the most common. But the pupil 
needs to understand the difference between the two modes, and 
the teacher should make the class point off and read numbers 
by both. 

Point off and read the following numbers, first by the French, 
and then by the English method. 

76543217G500431 I 32608000000040000360093 

9870000654321765432 | 436789643645964379629364 

In order to write numbers correctly, the pupil must learn 
thoroughly, the succession of the periods beginning at the left. 

Thus, SextUlion, Qitintillion, Quadrillion, Trillion, BHUon, 
Thousand and Unit. 



RULE FOR WRITING WHOLE NUMBERS. 

Begin with the highest period, and trrite first the hundreds, then 
the tens, and then the units of that period. Proceed thus, until all 
the periods are written. Place a comma between each period. If 
any period or order is omitted, place ciphers in its place. 

Note. — Ciphers prefixed to a whole number, have no effect 
upon the value. A number, therefore, should never be begvin 
. with a cipher. 

Exercises. 

Write two thousands and two. What orders are omitted P 
Write two millions, two thousands, and four. What orders 
are omitted ? 

~- - . ■ - - - -- _ 

How would six hundred biUion in the French method, be read In the Eng- 
lish .' Which method is adopted in this work ? What is the succession 
of the periods beginning at the left? What is the rule for writing whole 
numbers ? Why should not any whole number, begin with a cipher? 
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Write three hundred and twenty-four. What period and or- 
ders in this number P 

Write two hundred thousands and four. What orders are 
omitted in this last number ? 

Write two miUions and six ? What period omitted ? What 
orders omitted ? 

Write six millions; two hundred and three. Which period 
and what orders are omitted ? 

Write twenty-four millions ; three hundred. Which period 
and what orders are omitted ? 

Write the following sums, and mention the periods and orders 
which are omitted. 

Exercises. 

1. One billion; twenty -four millions; three thousands and 
three. 

2.' Four hundred and sixty-nine billions ; forly-four thousands ; 
and seventeen. 

3. Fifly billions ; three hundred millions ; four hundred and 
fifty thousands ; and nineteen. 

4. Fifty billions, and seven. , 

5. Four hundred and thirteen millions, and two thousand. 
(). Nineteen billions, and one million. 

7. Six trillions ; nine thousands, and ten. 

8. Seven trillions ; nineteen billions ; ten thousands, and four 
hundred. 

9. Four hundred and nine trillions; sixteen millions; eleven 
thousands and forty. 

10. Fifteen billions ; two hundred and four millions ; six thou- 
sands, and twenty-one. 

Jl. Sixty -four millions ; four hundred thousands ; three hun- 
dreds. 

12. Sixteen millions ; five hundred thousands, and six. 

13. Three trillions ; fourteen millions ; seven thousands. 

14. Two hundred and sixteen millions. 

15. Two billions ; sixteen millions, and sixteen. 

16. Three hundred and six trillions ; four thousands, and six. 

17. Two quintillions ; six quadrillions and five. 

18. Three hundred and sixty-foor thousands. 

19. Three millions and six. 

^. Fourteen trillions ; three hundreds. 
21. Sixteen trillions; four millions; two hundred and four 
thousands ; seven hundred and one. 
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22. Three lextillions; one hundred quadrillions; fourteen 
triUions; two hundred and sixty billions; four hundred mil- 
lions ; sixteen thousands ; four hundred and one. 

23. Five millions ; two hundred thousands, and sixty-two. 

24. Two hundred and five millions, and seventy-four. 

25. Two hundred and six bllhons ; four millions, and six thoa- 
unds. 

26. Two hundred aextillions ; four hundred millions ; three 
hundred and four thousands ; two hundred and six. 

. 27. Fifteen quintillions ; six quadrillions ; one hundred tril- 
lions; forty-four billions; two millions, and|brty nine. 

28. Fifty quadrillions ; six hundred trillions ; forty-three mil- 
lions ; two thousands four hundred and six. 

29. Two hundred and six trillions ; forty-three billions ; four 
hundred and nine millions; sixty -four thousands ; four hundred 
and ninety-six. 

30. One hundred and four billions ; six millions ; forty-nine 
thousands ; four hundred and ninety-six. 

31. Thirteen millions; four hundred thousands ; six hundred 
and forty-nine. 

32. Six sextillions ; fiye quintillions; four quadrillions ; three 
trillions ; two billions ; and one milhon. 



NUMERATION OF VULGAR FRACTIONS.- 

The figures used in numeration are of two kinds, — Figures 
for a number of whole things, and figures for a number of parts 
of things. 

A unit Is a whole thing of an^ kind. 

A fraction is a part oi one thing ; or Kpart of several things. 

Figures may therefore be divided into fractioruU and unit 
figures. 

The following is the mode of showing when the numbers 
represented are several whole things, and when they are several 
parts of things. , 

When there are two whole things, their number is expressed 
thus, (2). This is called a unit figure. 

How many kinds of figures are used in numeration ? What are they .' 
What are units and fractions? What distinction is made between units 
and fractions on page 32 ? When two whole things are expressed, what 
figure is used ? 
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^ut if a whole thing is divided into three parts, and we wish 
to express tioo of these, by figures, we write one figure, to show 
into how many parts the whole thing is divided, and then above 
it, write the number of 'parts we wish to express ; thus, (|). 

This is called 9i fractional figure. The lower figure shows in- 
to how many parts the whole thing is divided, and the upper 
.figure shows how many of these parts are expressed. 

In I, into how many patts is the whole thing divided, abd how 
many of these parts are expressed ? 

In I, into how many parts is the whole thing divided, and how 
many parts are expressed? 

Inf? In J? In J? In t? In^? In^? 

Fractional figures show into how many parts hm whole thing 
is divided, and how many of these parts are expressed. Besides 
this, they can show what part is taken from several whole things. 
Thus I shows that one thing is divided into/ottr parte, and three 
of them are taken ; or that mree whole things ^ have 3, fourth taken 
from each of them. For, three fourths of one whole thing , is the 
same quantity as on^ fourth of three whole things. 

If you have three apples, and take one fourth out of eeuchf how 
much will you have, and how will you express it in figures? 
If you divide one apple into /our parts, and take three of these 
parts, how do you express the quantity taken ? 

If you have two apples, and take one sixth from each, how 
mucn will you have, and how will you express it in figures ? 

If you divide an apple into six parts, and take two of these 
parts, how much will you have, and how will you express it in 
figures .-* 

If an apple is divided into eight parts, and yon take three 
of them, how much will you have, and how will you express it 
in figures? 

Itthe firaction is considered as showing how many parts are 
taken from one unit, then the lower figure shows into hoto many 
parts a unit is divided, and the upper figure shows hoio many 
of these parts are taken. But if the fraction is considered as 

If a thing is divided into three parts, how do you express two of those 

g.rts ? In 9l fractional figure what does the lower figure show, and what 
e npper ? What else do fractional figures show ? If a fraction shows 
how many parts are taken from one unit, vrhat does the upper figure and 
what does the lower figure show ? 

£ 
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showin? ftkeU part is taken out of several units, then the upper 
fi^re snows the number of units, and the lower figure shows 
what part is taken from each. 

Thus the fraction I may be considered as expressing, two 
sixths of one thing, or as one sixth of two things. 

T2 is either one twelftfi of three things, or three twelfths of OTie 
thing. > 

I is either /<mr^/?/]:A* of one' thing, or one ffth oi four thingS' 

I either shows that one ninth is taken out of two things ; or 
that two ninths are taken out of one thing. 

If 7 is considered as showing how many parts are taken out 
of one thing it is four sevenths of one unit. If it is considered 
as showing what part is taken out of several things, it is one 
seventh of four units. 

Jf $ shows how many parts are taken out of one thing, it is ttoot 
thirds of one thing. Ii it shows what part is taken out of several 
things, it is one mird of two things. 

If ^ is considered as showing how many parts are taken out 
of one unit, what does the 8 show, and what does the 7 show ? 

If it is considered as expressing what part is taken out of sev' 
eral units, what does the 7 show, and what does the 8 show ? 

If i is considered as expressing how many parts are tak&n out 
of on« unit, what does the 6 show, and wnat does the 4 show ?. 
If it is considered as expressing what part is taken out of several 
units, what does the 4 show, and what does the 6 show ? 

Whenever the numerator is larger than the denominator, th© 
fraction is called an improper fraction, and always is to be con-i. 
sidered as expressing what part is taken out of several uaiits^. 

Which of the following are improper fractions ? 



RULE FOR REA.DING VULGAR FRACTIONS. 

Read the number of parts expressed by the numerator, and thent 

the size of the parts expressed ay the denominator ; or * 

* The pupils should give an example, when reciting these rules, to shonr 
that they understand them. 

Give an example. If a fraction shows what part is taken from aeeerak 
units, what does the upper and what does the lower figure show \ Wba% 
is an improper fraction, and what does it express i 
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Read the part expressed hy Hie denfrminatc^, and then the num- 
her of units J expressed by the numerator* 

Read the following fraqtions in both ways, thus : | is either 
three fourths of one thing, or one fourth of three things. 

2 is either three fifths^of one ^ ot one fifth o^ three. 



2 


4 


6 


2 


12 


5 


« 


9 


5 


S 


S 




13 


10 


19 


IS 



RULE FOR WRITING VULGAR FRACTIONS. 

Write the number of parts into which a unit is divided j and draw 
a line above it. Over it write the number of parts which are to be 
expressed ; or* 

Write the whole numbers which luive a certain part taken from 
them J and draw a line under. Beneath it write the figure which 
expresses the part lohich is to be taken out of each ^ the units 
aoo 



ove.^ 

Let the pupil write the following 

EXERCISES. 

If a man divided an apple into eight parts, and gave away 
five of these parts, how do you express the quantity he gave 
awav, and the quantity he kept ? 

If a man lidid' three apples y and cut out a fourth part of each^ 
and gave it away, how do you ejqpi'ess what he gave away? 

If a man had twelve oranges, and one sixth of each was 
decayed, how do you express the quantity of decayed oranges he 
had ? 

If a man had five casks of wine, and a twelfth part leaked 
out of each, how do you express what he lost ? 

To Teachers. Various exercises like the above are^ecessary. 



DECIMAL NUMERATION. 

There is another mode of writing fractions, in which the 
numerator only is written. The denominator, although not 
written, is always understood to be 1, and a certain number of 
ciphers. 

These fractions are called Decimals. 

Thus in writing decimals, if we are to express two tenths, in- 

What are the rules for reading vulgar fractions ? What are the rules for 
writing vulgar fractions ? 
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■lead of wiitinfr it thas, ^, the nwrneraioT only is written, and 
a comma, called a separtUriXj is placed before it, thus ,2. 

The following is tne rule, by which it is known what is the 
denominator. 

The denominator of a decimal is always one, and as many 
ciphers as there are figures in the numerator ^ or decimal. 

What is the denominator of this decimal, ,2 f 

Ana. 1 and one cipher. 

How many ciphers in the denominaton of these decimals, 
fli. ,600. ,3046. ,56945. ,3694..? 

If the decimal has one figure, it expresses tenths. Thus ,2 is 
two tenths. 

If it has two figures, it expresses hundredths. Thus ,02 is two 
hundredths. 

If it has three figures, it expresses thousandths. Thus ,002 is 
two thousandths. 

If it has /our figures, it expresses tefUA^ of £A<n<5a7u2tA«. Thus 
,0002 is two tenths of thousandths. 

If it has five figures, it expresses hundredths of thousandths. 
Thus ,00002 is two hundredths of thousandths. 

What does this decimal express, ,3 i 

Ans. Three tenths. 

What does this decimal express, ,30? 

Ans. Thirty hundredths. 

What does this decimal express, ,003 ? 

Ans. Three thousandths. 

What does this decimal express, ,0003 ? 

Ans. Three tenths of thousandths. 

What does this decimal express, ,6 .' Ans. 5 tenths. 

What does this decimal express, ,15 d Ans. Fifteen toi- 
dredths. 

What does this decimal express, ,110 ? 

What does this decimal express, ,2000 P 

What does this decimal express, ,00002 ^ 

Ans. Two hundredths of thousandths. 

A decimal must always have the number of figures in the 
, numerator, equal to the number of ciphers in the denominator ; 

How do decimal fractions differ from vulgar ? What is the rule for as- 
certaining the denomiaator of a decimal / What must tlie number of 
figures in the numerator equal ? 
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therefore it is necessary to learn how many ciphers there are in 
each kind of denominiitor. 

If the decimal is tenths ^ there is one cipher in the denominator ; 
if hundredtJis, there are two ciphers ; if thousandthsj there are 
three ciphers ; if teiUhs of thousandthsy there are four ciphers ; 
if hunda-edtfts of thousandths, there are j^ve ciphers, &c. 

Of course in writing decimals, if tenths are to be expressed, 
there must be only <m« figure in the numerator , or decimal ; if 
hundredths f there must be two figures; if thousandths, there 
must be three figures ; if terUhs of tMusandths, there must be four 
figures ; if hundredths of thousandths, there must he five figures, 

EXERCISES. 

If you are to write two tenths, how many figures must there 
be in the numerator or decimal, and how many ciphers are un- 
derstood to be in the denominator ? Write two tenths. (,2.) 

If you are to write two hundredths, how many ciphers are un- 
derstood to be in the denominator, and how many figures must 
there be in the numerator ? 

Write, tiDo hundredths. 

In writing this last, the pupil must first write the 2, and then 
as there must be as many figures in the numerator, as there are 
ciphers in the denominator, a cipher is placed before the 2, and 
then the separatriz is prefixed thus, ,02. 

If the cipher were placed after the 2, how would it read * 

Ans. Twenty hundredths, instead of two hundredths. 

If the cipher were not placed before the 2, how;v70uld it read ? 
Ans. Two tenths. 

If another cipher is placed before the ,02 thus, ,002 how does 
it read.^ 

What does the dehominator express, when there are three 
figures in the decimal. Ans. Thousandths. 

What does it express when there are four figures in the 
decimal ? 

Let the pupil write the following.* 

1. Two tenths. Two tens. 

2. Two hundredths. Two hundreds. 

3. Two thousandths. Two thousands. 

4. Two tenths of thousandths. Two tens of thousands. 

* The exercises in vohoU nwmJbtrs are added, tbat pupils may notice tlie 
4iiference. 

E* 
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t 

5. Two hundredtlts of thousandths. Two hundreds of thour 
sands. 

6. Five tenths. Five tens. 

7. Fifleen hundredths. Fifleen hundreds, 

8. Fifleen thousandths. Fifleen thousands. 

9. Fifleen tenths of thousandths. Fifleen tens of thousands. 

10. Fifleen hundredths of tlumsandths. Fifleen hundreds of 
thousands. 

11. One tenth. One ten. 

12. Eleven hundredtJis Eleven hundreds. 

13. One hundred and fifleen thousandths. One hundred and 
fifleen thousands, 

14. Five tenths. Five tens. 

15. Fifly-five hundredths. Fifly-five hundreds. 

16. Five hundred thousandths. Five hundred thousands. 

17. Five hundred and five Hwusandths. Five hundred and fiv^ 
thousands. i 

18. Fifleen thousandths. Fifleen thousands. 

19. Five thousandtJis. Five thousands. 

20 Two hundred thousandths. Two hundred thousands^ 

21. Twenty -nine thousandths. Twenty-nine thousands. 

22. Five hundredths. Five hundreds. 

23. Forty hundredths. Forty hundreds or four tJiousands^ 

24. Nine tenths of thousandtfis. 

25. Nineteen tentlis of thousandths. 

26. Nine hundred tenths of thmisandihs. 

27. Two thousand tenths of thousandths. 

28. Two thousand and two te7Ufis of thousandths. 

29. Three tliousand three hundred tenths of thousand^,' 

30. Thirty -two hundred tenths of thousandths. 

31. Six tenths of thousandths. 

32. Four hundredths of thousandths. 

33. Fourteen hundredths of thousandths. 

34. Four hundred hundredths of tlwusandths. 

35. Two thousand and six hundredths of thousand^, 

36. Sixty -foul: thousand hundredths of thousandths. 

37. Sixteen thousand and four hundredths of thousandths, 

38. Four thousand and nine hundredths of thousandths, 

39. Six hundredths of thousandths. 

40. Five thousand and four hundredths of thousanMs, 
ii. Sixty-five thousand hundredths of thousandths. 
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42. Nine hundred and one hundredths of thousandths. 

43. Twenty-nine hundred hundredtJis of thousandths. 

44. Twelve tenths of thousandths. 

45. Fifteen hundredths. 

46. Sixty-four thousandths. 

47. Nine hundred and one tenths of thousandths. 

Decimals can be read in two different ways. 

Thus, yll can be read, either as two tenths, and one hundredth ; 
or as twenty-one hundredths. 

This can best be illustrated, by the coin of the United States. 
Thus, 2 dimes, 1 cent, can be read, either as twenty-one cents, 
or as two dimes and one cerit. 

Thus again, 1 dollar, 3 dimes, and 2 cents, can be called, 
isither 132 cents ', or 13 dimes, 2 cents-; or 1 dollar, 3 dimes, 
jand 2 cents. 

In like manner, decimals may be read in different ways. 
Thus, 234 can be read either as *^ thousandths ; or 2 tenths, 3 
hundredths, and 4 thousandths ; or 23 hundredths, and 4 thou- 
sandths ; or 2 tenths, and 34 thousandths. 

Note. Let the teacher illustrate the above with coin. 

EXERCISES. 

Write two tenths. 

Write twenty hundredths. 

,2 is how many hundredths ? 

Ans. There are ten times as many hundredths as there are 
tenths in a thing. Therefore }l is ten times as many hundredthsy 
or 20. 

Is there any difference in the value of ,2 and ,20 ? What is 
the difference oetween them ^ 

Ans. The ,20 has ten times more pieces, and fach piece is ten 
times smaller than the ,2 ) but there is no difference in the mlue. 

,3 is how many hundredths ? ,4 is how many hundredths .' 

,30 is how many tenths } ,40 is how many tenths ? 

Write two tenths, and four hundredths. In this sum how 
jnany hundredths? 

Write thirty-four hundredths. In this sum how many tenths? 

Write 2 tenths, 6 hundredths, or twenty-six hundredths. 

Write 4 tenths, 9 hundredths, and read it both ways. 

Write 6 tenths, 7 hundredths, 5 thousandths, or six hvndrffi 
and seventy-five thousandths. 
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Write G tenths, 4 hundredths, and 5 thousandths. 

Write nine tenths, six hundredths, and six thousandths, and 
read them both ways. 

Write seven tenths, six hundredths, five thousandths,' and 
nine tenths of thousandths, and read them both ways. 

Write nine tenths, no hundredths, six thousandtns, no tenths 
of thousandths, and five hundredths of thousandths, and read 
it both wa^s. 

Write SIX tenths, no hundredths, no thousandths, and five 
tenths of thousandths, and read it both ways. 

Write six thousand four hundred and thirty-six, tenths of 
thousandths, and tell how many tenths, hundredths, and thou- 
sandths there are. 

Write four hundred and seventy-nine thousandths, and tell 
how many tenths, and hundredths Uiere are. 

Write five hundred and six thousandUis, and tell how many 
tenths there are. 

Write five hundred and mneiy -six hundredlhs of thousandths ^ 
and read it both ways. 

From the above it appears, that in decimals, the order next to 
the separairiz is tenths ; the second order from the separatrix is 
hundredths; the third order is thousandths; the fourth order 
is tenths of thousandths ; the fifth order is hundredths of thou- 
sandths, &c. 

Decimals are oflen written with whole numbers. Thus, 2,5, 

Whole numbers and decimals togrether, are called mixed d^ 
eimals. When decimals are written without whole numbers, 
they are called pure decimals. 

Write twentv-four whole numbers, and twenty-four hur^ 
dredths. Two nundred whole numbers, and five tmths. 



RULE FOR READING DECIMALS. 

Read the numerator, as if it were whole numbers, and then add 
the name of the derumunator ; or, Read the nuni^ of each senor- 
rate order, and follow it with the name of the order in whiai it 
stands. 

In decimals what is the first order, at the right of the separatrix ? What 
is the second order .' What is the fota-A order .' What is the third .' 
The fifth ? What are mixed and pure decimals ? What are the rules fof 
reading decimals.' 
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Read the following decimals both ways. 

,11. ,020; ,5005. ,32568. ,0505. ,521. ,43002. 24,690. 
6,40043. 6,4000. 69,964. 86,001)2. 2,002. 16,00020. 

In writing decimals from the dictation of the teacher, the 
pupil needs to understand the tn)o mUhods very clearly. 

Thus for example, he may have this decimal, ,00205, dic- 
tated in two ways, vizi : 205 hundredths of thousandths ^ or 2 
thousandths, and 5 hundredths of thousandths. 

In the first mode of dictation, he must write the 205 as if it 
were whole numbers, and then prefix ciphers t6 make the fig- 
ures of the numerator equal to the ciphers of the denominator. 

In the second mode qf dictation, he mustj)ut a cipher in each 
order which is not mentioned ; viz. : in the orders tenths^ hun- 
dredthSy and tenths of thousandths, and a 2 in the order of thou- 
sandths, and a 5 in the order of hundredths of thousandths. 

Let the pupil write the following in both methods of dictation. 

8 hundredths, 6 tenths of thousandths ; or 806 tenths of thou- 
sandths. 

2 tenths, 4 tenths of thousandths ; or 2004 tenths of thou- 
sandths. 

2 thousandths, 5 tenths of thousandths ; or 25 tenths of thou- 
sandths. 

3 hundredths, 6 thousandths, 5 tenths of thousandths ; or 365 
tenths of thousandths. 



RULE FOR WRITING DECIMALS. 

Write the numerator as if it were whole numbers, and then prefix 
a separatrix. If the figures of the decitnaX do not equal in num- 
ber the ciphers of the denominator , prefix ciphers to make them 
equal, before pltuing the separatrix ; or, 

Write each order separately, placing ciphers in the orders 
omitted. 

Write the following : 

1. Two hundred a^d ten thousandths. 

2. Two tenths, five thousandthis, six tenths of thousandths. 
Here the order of hundredths is omitted, and has a cipher put 
in it. 

Give examples of both methods. What are the rules for writing deci- 
mals ? Give examples of both methods. 
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3. Two hundred and four hundredths of thovsajidths, 

4. Two thousandths ; four hundredths of thousandths. What 
orders are omitted ? 

5. Sixteen tenths of tkovsandths. 

6. One thousandth, six tenths of thousandths. What orders 
are omitted ? 

7. Four hundred and five thousandths. What orders are 
omitted ? 

8. Four tenths, five thousandths. What orders are omitted ? 

9. Three hundred and sixty -five tenths of thovsandths. What 
order has a cipher placed in it ? 

10. Four hundredths, five tenths of thousandths. What or- 
ders are omitted ? 

11. Twenty-six thousand, nine hundred and forty-six huw- 
dredths of thm^andJhs. 

12. Two tenths, six hundredths, nine thousandths, four tenths 
of thousandths, six hundredths of thousandths. 

In mixed decimals, it will be seen, that the orders are reck- 
oned from the separatrix, hoth ways. 

Thus in 98423,46795, the first order at the right of the sepa- 
ratrix is tenths y and the first order at the left is units. 

What is the second order 9X the right, and the second order at 
the left of the separatrix .'' 

What is the Hiird order at the right, and at the left of the 
separatrix .' 

What is the fourth order at the right, and at the left of the 
sepStratrix ^ 

What is ^e fifth order at the right, and at the lefl of the 
separatrix ^ ' . 

If you have the decimal ,2, and^ place a cipher at the right, 
thus ,20, what does it become ^ Is the xaluc altered .'' How is 
it altered ^ 

Ans. The parts are made ten times smaller, and there are ten 
times more of them, so that the value remains the same. 

If you place a cipher at the left of ,2, thus, ,02, what does it 
become ? How much smaller is a hundredth than a tenth ? 
- V How much smaller does it make a decimal to prefix a cipher 
to it.? 

If you put two ciphers at the right of ,2, what efiect is produc- 
ed .? If you put them at the left of it, what efiect is produced ? 

The following principle is exhibited above : 
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Ciphers placed at the right of decimals y change their names fhU 
not their value. 

Ciphers placed at the left of decimals ^ diminish their valtie ten 
times for every cipher thus prefixed. 

Prefix a cipher to ,91 and read it. Annex a cipher to ,91 and 
read it. 

Prefix a cipher to ,20 and read it. Annex a cipher to ^ and 
read it. 



SIGNS A.ND ABBREVIATIONS USED IN ARITHMETIC. 

The following signs are used instead of the words they repre- 
sent. 

+ signifies plus or added to. E. signifies Eagles. 

— signifies minus or lessened by. ^ signifies Dollars. 

X signifies multiplied by. a. signifies Dimes. 

'^ Bigmfiea divided by, cte. signifies Cents. 

=3^ signifies equals, m. signifies Mills. 



ADDITION. 

Addition is uniting several numbers in one. 

There are four different processes of addition. 

^he first is Simple Addition^ in which ten units of one order 
make one unit of the next higher order. Thus, ten units make 
one of the order of tens ; ten tevis make one of the order of hun- 
dreds ; ten hundreds make one of the order of thousands, &c. 

The second is Decimal Addition^ in which decimal fractions 
are added to each other. Thus, ,5 ,50 ,505 are added together. 

The thi^d is Compound Addition^ in which other numbers be- 
sides ten, make units of higher orders. Thus, four units of the 
order of farthings, make one unit of the order of pence. Twelve 
units of the order of pence, make one of the shilling order. 
Twenty of the shilling order, make one of the pound order, &o. 

The fourth is the Addition of Vulgar Fractions f in which vul- 
gar fractions are added to each other. Thus J J and | are ad- 
ded to each other. 

^' ' I - ■ ■ I.I ■ ■■ M il ■ ■■ ■! II ■■ — ■■ ■■■■■■ ^ ■■ I .1 m M^i— ^^—^^ 

What effect is produced by placing ciphers at the right of decimals ? 
What effect have ciphers when placed at the l^l of decimals ? Give ex- 
ainples of the abbreviations used in Arithmetip. What is Addition ? D9- 
^ribe the four kinds of addition. 
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SIMPLE ADDITION. 

If 8 units are added to 9 units, how many are there of the or- 
' der of tens f 

Write the. 8 under the 9, and draw a line under. Place the 
units of the answer, under the figures added, and set the 1 ten 
before them. 

If 13 apples are added to 25 apples, how many are there in the 
whole ? 

Write the units under units, and tens under tens. Add the 
units first, and place the answer under the unit column. Then 
add the tens in the same way. 

Add 12 cents to 5 cents. Add 5>and 2 and 12 togethe)r. 

Add 13 applesto 14 'apples. Add 13 and 12 and 14 together. 
Add 14 dollars to 19 dollars. 

Let the pupil add small sums, which do not amount to ten of 
any order, till it can be done quickly, and with a full understand" 
ing of the process. 

In the next process let the coins be used to illustrate. 

If 25 cents be added to 16 cents, how many cents are there ^ ' 

Let 2 dimes be laid on the table, and 5 cents placed at the 
right of them. Under the 2 dimes place 1 dime, and under the 
5 cents place 6 cents. Let the pupil then add Uie 6 to the 5. 
and tlie answer will be 11 cents. Eleven cents are 1 dime and 
1 cent. Let him leave 1 cent under the column of cents, and 
substitute 1 dime for the 10 cents. Let him place this dime 
with the 1 dime, and add the 2, and his answer will be 4 Mnust 
1 cent. Ask how many cents in 4 dimes 1 cent, and the answer 
will be 4t cents. Thus his answer will be eitheT 4 dimes 1 cent» 
or 41 cents. 

If the pupil thus sees the principle once illustrated, by a visible 
process, the method will be mucn more readily understood andf 
remembered. Let the following sum also be done by the coinSv 

Add $1,36 to $2,97. 

Add $ 2. 6d. 8 cts. to 3$. 8d. 9 cts. 

Add 7 E. 2$. 5d. 6 ots. to 4 E. 8$. 6d. 4 cts. 

Add 5d. & cts. 7 m. to 8d. 4 cts. 9m. 

Add 4 E. 0$. 6d. 5 cts. to 5 E. 0$. 4d. 6 cts. 

Let the teacher dictate such simple sums until the process of 
writing and adding is well understood, and can be done witb 
rapidity and accuracy. 
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Note to Teachers. It is very desirable that pupils should 
be required to lorite their figures with accuracy ancl neatness, 
and learn to place tliem in straight lines, both perpendicular and 
horizontal. Also that they learn to add by calculation f and not by 
cotmUngf as young scholars are very apt to do. If a teacher wiU 
but he thorough, at the comrMTicemefU^ ia these respects, much 
time and labor will be saved. 

Mary has 4 apples, James 5, and Henzy 7, how many have 
all together } 

One boy has six marbles, another 4, and another 9, how many 
have all together ? 

A man gave 9 cents to one boy, 8 to another, and 11 to another, 
how many did he give to all } 

10 and 11 and 9 are how many ? 

12 and 7 and 4 are how many } 

4 and 5 and 7 are how many ^ 

One man owns 6 horses, another 8, and another 9, how many 
have they all ? 

In a school, 10 study history, 11 geography, and 15 granunar, 
how many scholars in the whole } 

One house has 10 windows, another 7, and another 12, how 
many are there in all ? 

James lent one boy 8 cents, another 6, and another 17, how 
many did he lend them all ^ 

If a lady pays 7 dollars for a veil, 9 dollars for a dress, and 
3 dollars for a necklace, what amount does she spend? 

6 and 9 and 18 are how many } 

10 and 5 and 7 are how many } 

8 and 11 and 14 are how many } 

Let the pupil be taught to add, using the signs. Thus the 
last sum. 8 + 11 + 14=33. 



RULE FOR SIMPLE ADDITION. 

Place units of the same order in the same column^ and draw a 
line under. Add each column separately , beginning at the right 
hand. Place the units of the amount, under the column to which 
they belong f and carry the tens to the next higher order. 

Add 2694 and 3259 and 6438. 

I I I I - ■ - I II II -' 

What is the rule for simple addition ? 
F 
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Placing unitfl of the same order in the same column, they 
■tand thoa : 2694 

3259 
64:38 



123UI 
Let the pupil at first learn to add in this manner. 8 units 
added to 9, are 17, and 4 are 21 units, which is 1 of the umt or- 
der, to be written under that order, and 2 of the order of tens. 
to be carried to that order. 2 tens carried to 3 tens, are 5, and 
5 are 10, and 9 are 19 tens ; which is 9 of the order of tenSj to 
be written under that order, and 1 of the order of hundreds , to 
be carried to that order. Thus through all the orders. 

Add the following numbers, and let the pupil use the above 
method. 

(1) (2) (3) (4) 

22321 23432 110331 2^11 

41332 42212 224212 131232 

12123 13124 103123 101221 

13220 21101 220320 234031 



88996 


99869 


657986 


688795 


(5) 


(6) 


(7) 


(8) 


275496 


456789 


369543 


4976432 


8732 


654321 


695432 


4976432 


54976 


456789 


567897 


6325498 


843215 


654321 


432591 


5192346 


7621 


543219 


526387 


8763945 


49673 


345678 


489549 


763497 


1239713 


3111117 


3081399 


3U998150 


(9) 
30648 


30430 


764325 


(12) 
29367 


46469 


25895 


70504 


29367 


74057 


57644 


98469 


29367 


63396 


72919 


57157 


29367 


55275 


3647 


46946 


29367 


90534 


57246 


3284 


29367 


8953 


247781 


363 


176202 


30142 




1041048 




399474 









What is the method of adding the first example f 



SIMPLE ADOITIOir. 63 

Exercises for placing figures in right periods and orders. 

Let the pupil now learn to place units of the same order in 
the same column, by the followingr examples. 

Let the teacher dictate the following. The pupils should be 
required previously to attempt writing them, while studying 
their lesson. 

1. 

One million, four hundred and sixty thousands, and two. 
Twenty-four millions, six hundred and one. 
Three hundred and sixty thousands, four hundred and six. 
P^inety-four millions, fiye hundred and seventy-eight thou* 
sands, three hundred and forty-one. 
Six millions, seven thousands, and forty-three. 

2. 

Two hundred and six thousands, five hundred and forty-two. 
One million, one thousand, and one. 

Nine hundred and ninety millions, nine hundred and ninety- 
nine. 

Eighty-eight thousands, eight hundred and eighty-eight. 
Ninety-nine millions, seven hundred and sixty-five thousands. 

3. 

Two hundred and six millions, five thousands, four hundred 
and one. 

Fifly-six millions, four hundred thousands, five hundred and 
six. 

Three billions, ninety-nine thousands, and four. 

Five hundred millions, thirty thousands, four hundred and 
forty. 

^ven millions, six hundred and fifly-four thousands, three 
hundred and seventeen. 

4. 

Four millions, four hundred and thirty-two thousands, one 
hundred and seventy-six. 

Forty-nine thousands, and three. 

Nineteen millions, seven hundred and sixty-five thousands, 
nine hundred ^nd eighty -four. 

Five hundred and ninety-one. 

Seven hundred and sixty-three thousands, nine hundred and 
forty-three. 

Ninety-nine millions, nine thousands and ninety. 
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5. 

Four hundred and four. 

Five millions, six hundred and forty-three thousands, two 
hundred and seventeen. 

One million, and two. Nine thousands, and ninety-nine. 

Four millions, five hundred and seventy-six thousand, three 
hundred and eighty -four. 

. Forty-four millions, three hundred and twenty-one thousands, 
seven hundred and four. 

6. 

One hundred millions, one thousand, and ten. 

Nine billions, eight hundred thousands, nine hundred and forty. 

Four hundred and eighty-eight millions, nine hundreds, and 
five thousands. 

Eighty-eight millions, seven hundred and seventy-seven thou- 
sands, and nine. 

Nine hundred and ninety-nine. 

7. 

Ninety-nine millions, eight thousands, and four. 
Five hundred and eighty-seven millions, six hundred and 
forty-nine thousands. 

Twenty-eight thousands, eight hundred and ninety-nine. 

Four hundred thousands, eight hundred and seven. 

One billion, fifly-nine millions,four thousand and eighty-seven. 

8. 
Seven hundred millions, ninety-nine thousands, and seventy- 
nine. 

Fifly-five thousands, seven hundred and fortv-four. 
Nine millions, eight hundred thousands, eight hundreds. 
Eight thousands, eight hundreds. 
Seven billions, and seventeen. 



METHOD OF PROVING ADDITION. 

1. Commence at the top instead of the bottom of the several 
columns, and if the same answer is obtained, it may be consid- 
ered as right. 

2. Draw a line and cut off the upper figure of all the orders. 
Add the remainder which is not cut off. Then add the sum of 
this remainder to the figures cut off, and if the answer is the 
same as the first answer, it may be considered as right. 
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SUBTRACTION. 

There are four kinds of Subtraction. 

The first is Simple Suhtractioriy in which the minuend and 
subtrahend are whole numbers, and ten units of one order, make 
one unit of the next higher order. 

The second is Decimal Suhtraction, in which the minuend and 
subtrahend are Decimals. 

The third is Compound Subtraction, iii which other tiumbers 
besidies t6n, make units of a higher order. 

The fourth is Subtraction of Vulvar Fractions, in which the 
minuend and subtrahend are vulgar fractions. 



SIMPLE SUBTRACTION. 

. If 8 cents are taken from 12 cents, what will remain ? 

If 9 apples are taken from 14 apples, how many will remain ? 

If 12 guineas are takeh from 20 guineas, how many will re- 
main? 

If from 13 books, 12 be taken, how many will remain ? 

Let the following exa^iples be illustrated by the coin of the 
United States. 

If $ 2, 5 d. 6 cts. be taken from $ 3, 6 d. 7 cts,,how much will 
remain ? Which is the subtrahend, and. which the minuend ? 

Place ^ 3,6 d. 7 cts. on a table, side by side, and let the pupil 
take the amount of the subtrahend from them. 

Subtract $ 3, 4 d. 5 cts. from $ 6> 7 d. 7 cts. 

Subtract 3 d. 4 cts. 2 m. from 5 d. 6 cts. 8 m. 

Sul^tract 8 d. 7 cts.. 5 m. from 9 d. 9 cts. 9 m. 

Let the teacher place on the table the coins, thus : 

$3, 4 d. 6 cts. 

Under this, place for the subtrahend, the, following, so that 
the coins shall stand under others of the samie order.* ^ 

$ 2, 2 d. 4 cts. 

What b the remainder, when the value expressed by the sub- 
trahend, is taken from the minuend ? 

Now if 10 cents be added to the 6 cents of the minuend, and 

* The pupil must understand that the subtrahend shows how many of 
the same kinds of coin, are to be taken from the minuend. , 

' ' ■ ■ , . . ■ I. . _ ■■ II !■■■ 

What are the four kinds of subtraction ? Describe them. 

F* 
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1 dime be added to the 2 dimes of the Hubtrahend, Will thfere be 
any difference in the answer P Let the pupil try it and ascertain. 

If 10 dimes be added to the 4 dimes of the minuend, and 1 
dollar be added to the 2 dollars of the subtrahend, will there be 
any difference in the answer ? 

Let this process be continued until eyery member of ihe class 
fully understands it, and then let them commit to memory this 
principle. 

If an e^tial amotoU be added to the Minuend and the SvbtraKend 
(he Remainder is unaUered. 

Let the following coins be placed as minuend and subtraheiid. 

fd. cts, 

1 3 Minuend. 

14 5 Subtrahend. 

Which is the largest sum, taken as a whoUf the minuend or 
subtrahend ? 

If each order is taken separately ^ in which orders is the minu- 
end the largest, and in which the smallest ^ 

Can you take 5 cents from 3 cents ? 

If you add 10 cents to the 3 cents, you can subtract 5 from it, 
but what must be done to preyent the Remainder from being 
altered.' ^ d. cts. >n. 

From 4 3 2 4 

Subtract 14 5 6 

In which orders are the numbers of the subtrahend larger than 
those of the minuend ? ^ 

Can 6 mills be taken from 4 mills ? 

What can you do in this case ? 

If 10 mills be added to the 4 mills of the minuend, why must 
1 cent be added to the 5 cents of the subtrahend ? 

From 6432, subtract 3256. . 

Can 6 units be taken from 2 units ? 

What mast be done in this case f 



RULE FOR SIMPLE SUBTRACTION. 

Write the subtrahend under the minuend^ placing units of the 
same order under each other y and draw a line under. Suotract 
each order of the subtrahend, from the same order of the minuend, 

What is the principle by which the process of subtraction is performed ? 
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and set tiie remainder under. If any order of the suhtrahend is 
greater than that of the minuend^ add ten units to the viinucnd, 
and one unit to the next higher order of the subtrahend. Then pro- 
ceed as before. 

Example. 

Sabtract 4356 
From 2187 

2169 
Let the pupil subtract thus : 
. Seven units cannot be taken from 6 ; therefore add 10 tp the 
minuend, which makes 16. 7 from 16 leaves 9. As 10 units 
have been added to the minuend , the same amount must be add- 
ed to the subtrahend. 1 of the order of tens is the same amount 
as 10 units, we therefore add 1 to 8 tens, making it 9 tens. We 
cannot subtract 9 tens from 5 tens, we therefore add 10 to the 
minuend, which makes 15. 9 tens from 15 leaves 6 tens. As 
10 tens have been added to the minuend, the same amount must 
be added to the subtrahend — 1 of the order of hundreds is the 
same amount as 10 tens ; we therefore add 1 to 1 hundred, which 
makes 2 hundred. This subtracted from 3 hundred leaves 1 
hundred. 
Thus through all the orders. 

j^ Mode of Proof. 

A sum in Subtraction is proved to be right, bv adding the re- 
mainder to the suhtrahend ; and if the sum is tne same as this 
vtinu^nd, the answer may be considered as right. 
Let the following sums be explained as above. 
Subtract 34695 from 56943 

«* 653215 « 956432 

" 500032 « 867200 

« 6291540 " 8732418 

« 354965 « 5360025 

« 7985430 <* 989763 

" 3542685 « 6542169 

« 5321543 " 7954324 

" 1223345 « 8500642 

" 1549768 " 3895463 

" 3543257 « 6385241 

" 2006935 " 5000623 

■ — — ^- 

What is the rale for simple subtraction .' What is a mode of proof? 
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The papll should learn to sabtract by the use of the signs j thus: 
Subtract 5 from 7. Ans. 7 — 5=2. 

Subtract 8 from 11. Ans. 11—8=3. 

Subtract the foUoming numbers in the same way. 8 from 17. 
9 from 14. 6 from 20. 40 from 85. 800 from 950. 1000 from 
2744. 85 from 760. 95 from 700. 440 from 7e». 



MULTIPLICATION. ' 

Multiplication is refieating a number, as often as there are 
units in another number. 

The number to be repeated is called the mtdtipUcand. 

The figure expressing the number of times the multiplicand 
is to be repeated, is called the mkUtiplier. 

The answer is called the product^ because it is the sum^ pro- 
<Ztu;e«Z by multiplication. ' v 

The multiplier and multiplicand are called the /actors,' from 
the Latin word /ai;tum, (ma^,) because they are the numbers 
by which the product is made. 

There are four processes of multiplication. 

The first is Simple Multiplication, where the factors are whole 
numbers, and ten units of one order make one unit of the next 
higher order. 

The second is Decimal MuUipUcationf where one, or both the 
factors are decimals. 

The third is. Compound MuUiplicationj where the multiplicand 
consists of orders, in which other numbers besides ten^ make 
units of a higher order. 

The fourth is the multiplication of v^gar fractions, where 
one, or both the factors, are vulgar fractions. , 



SIMPLE MULTIPLf CATION. 

A boy gives 8 apples to each of 7 companions, how many does 
he give to them all ? * 

A man travels 7 miles an hour, how far ynW. he travel in 9 
hours ."* * . .- - 

If one pound of raisins cost 11 cents, how much will 6 pounds 
cost.^ 

Describe the four different kinds of multiplication. 
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One l>oy has 7 cents, and another twelve times as many, how 
many 'has the last ? 

At six cents apiece, how much will 9 lemons cost ? 

At 12 cents a dozen, how much will 8 dozen marbles cost ? 

One pound of sugar cost 6 cents, how much will 5 pounds 
cost? 8 pounds? 11 pounds? 12 pounds? 

Multiplication has been defined as repeating, or taking one 
number as otlen as there are units in another number. Let this 
process be illustrated by the coins ; thus, 

^ d. cts. 

2 " 4 " 3 

Let the multiplier be 2. 

Now the pupil is to take 3' cents, as oflen as there are units in 
2, and give the answer. Then he is to take 4 dimes as oflen as 
there are units in 2, and then 2 dollars in 'like manner. 

Let the following' sum be done by the coins. 

fd. cts. ^ 

<c 4 « 4 

Multiplied by 3 

When the pupil has taken 4 cents three times, he will have 12 
cents. Let a dime be substituted for ten of these cents, to be 
carried to the next product, and there remain two cents, to be 
placed in the order of cents. Then let 4 dimes be taken 3 times, 
which make 12, and the one dime of the other product is added, 
making 13 dimes. Let a dollar be substituted for ten of the 
dimes, and carried to the next product, and three dimes will re- 
main to be placed in the order of dimes. Two dollars taken 
three times, will make 6 dollars, and adding the one dollar of 
the other product, the amount is 7 dollars, to be placed in the 
order of dollars. 

The pupil should practice in this way until the principle is 
fully understood. 



RULE FOR MULTIPLTINO, WHEN THE MULTIPLICAND HAS SEVERAL 
ORDERS, AND THE MULTIPLIER DOES NOT EXCEED TWELVE. 

Place the multiplier below the multiplicand. Beginning at the 
right, multiply each order of the multiplicand, by the mimiplier. 

What is the rule for Simple Multiplication, when the multiplier does sot 
exceed 12 ? 
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Place the units of the product, under the order muUiptledf and 
carry tAe tens ta the next product. Write the whole of the last product. 
Let the pupils at first be ezerciaed thus : — 

Example. 
249 

8 

1992 
Eight times 9 units are 72 units ; which is 2 units to be writ^ 
ten under that order, and 7 tens to be carried to the next product. 
Eig^t times 4 tens, are 32 tens, and the 7 tens carried, make 39' 
tens, which is 9 of the order of tens, to be written under that 
order, and 3 hundreds to be carried to the next product. Eight 
times 2 hundreds, are 16 hundreds, and the 3 hundreds earned^ 
make 19 hundreds, which are written down. 





Examples. 






Multiply 348 by 


4. 


Multiply 


2469by 6. 


" 728 « 


5. 




u 


6923 " 7. 


« 4693 " 


6. 




It 


4593 " 8. 


« 2914 '*- 


7. 




« 


12468 « 9. 


« 3463 « 


8. 




u 


42469 '* ». 


" 6798 « 


9. 




u 


53273 " 6. 


" 5124 «* 


10. 




^l 


65492 « 8 


" 8763 " 


11. 









When the multiplier conaiata of several orders, nnother method 

is adopted. For example. 

Multiply 324 by 67. • 

The 324 is first to be multiplied by the 7 units, according to 

the former rule, and the figures stand thus, 324 

67 

2268 
The 324 is now to be multiplied by the 6; what is the num- 
ber represented by the 6 ? Ans. 60 or 6 tens. 

If 4 is multiplied by 6 tens, the answer is 24 tens, jc^ 
or 240. The 4 is to be written in the order of tens, qj 

under the 6, [The cipher is omitted because, by set- ^^-^ 
tinff it under the 4, we can knoV what order it is ^q^ 
wiuiout a cipher,] arid the 2 (which ip 200) is to be ^^* 
carried to the next product. 21708 Ans. 

In the sum above, of what order is each of the figures ? What is tfa« 
product of 4 units multiplied by 6 tens ? Why is the cipher omitted ? 
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The 2 tens, or (20), are next multiplied by the 6 tens, (or 60) 
and ^e answer is 12 htrndredsj (1200) and the 2 hundreds to be 
carried to it, make 1400. The 4 is written in that order, and 
the 1 carried to the next product. Next the 3 hundreds are 
multiplied by the 6 tens, and the answer is 18 thousands, (18000) 
and the one to be carried to it, make 19 thousands, which are 
placed in their orders. Then the two products are added to* 
gether, and the answer is obtained. 

Let the pupil answer the following questions on the above 
sum. 

What number does the 6 of the multiplier, represent ? What 
number does the 2 represent ? If they are multiplied together, 
as if they were units, what is the product f How many ciphers 
must be added, to express the true value of 2 tens, multiplied by 
6 tens ? How many figures are at the right hand of both the 
factors, 2 tens and 6 tens ? Is the number of ciphers added, the 
same as the number of figures at the right hand of both the 
factors ? 

What is the answer if the 3 hundreds be multiplied by 6 tens, 
as if they were units? How many ciphers must be added, to 
make the product express the true value ? Does the number 
of ciphers added, correspond to the number of figures, at the 
right of both factors } 

By answering the above questions, the pupil will understand 
the following principle. 

Figures of any order may be mtdtiplied together like units, ana 
the true value is found, by annexing as many ciphers a>s there are 
figures at the right of both the factors. 

Let the following questions be answered. 

MultipUcand 869 
Multiplier 237 

What number is represented by 6 ? b^ 3 ? 

If the 6 is multiplied by the 3, what is the answer, if the fac- 
tors are considered as units ? What is the true answer P 

If the 8 is multiplied by 3, what is the answer if they are con- 
sidered as units ? What is the true answer ? 

What number is represented ly 2.? by 8? If the 2 is mul- 
tiplied by 8, what is the answer itthey are considered as units ? 
What is the true answer ? 

What is the product of 3 tens multiplied by 6 tens, and how is it set 
down ? How can the true valM of any orders that are multiplied together 
be found? Give examples. 
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Let the pupil now learn fo multiply the above sunii and place 
the figures in the orders to which they belong ; thu8| 

869 Multiplicand. 
237 MultipUer. 

6083 
2607 
1738 



205952 Answer. 

The mutliplicand is first multiplied by the 7 of the multiplier, 
and the product is 6083. 

Then the 3 tms (or 30) are multiplied into the 9 units, and 
the answer is 270; which is 7 tens to be set in the order of tens, 
and 2 hundreds ta.be carried to the next product.* Then the 6 
tens Tor 60) are multiplied by 3 tens, and the product is 1800, 
and tne 2 that were to be carried make 2000 ', which is 2 of the 
order of thousands to be carried to the next product, and to be 
set in the order of hundreds. Then the 8 hundreds are multi- 
plied by 3 tens, and the answer is 24000, and the 2 to be carried 
make ^SOOO ; which is 6 to be set in the order of thousands, and 
2 in tlie order of tens of thousands. x 

Next take the 2 hundred as multiplier, and multiply 9 units 
by it, and the answer is 1800 ; which is 8 to be set in the order 
of hundreds, and 1 to be carried to the next product. 

Proceed thus, till all the orders have been multiplied by the 
2 hundred. Then add the several products and the answer is 
obtained. 



RULE FOR SIMPLE MULTIPLICATION, WHEN THE MULTIPLIER 

HAS SEVERAL ORDERS. 

Place the multiplier beUno the mvUiplicand, so that units of the 
same order may standin the same column. Mtdtiply by each order 
of the mtdtiplier. Write the units of each product, in the order to 
which they oelong, and carry the tens to the next product. Add 
the products of the several orders, and the sum is the ansicer. 

* The cipher is omitted because, as the figure is set under the 8, we can 
tell to what order it belongs without the cipher. 

What is the product of 9 units multiplied by 3 tens, in the above sum ? 
In writing it why is the cipher omitted? What is the product of 6 tens 
multiplied by 3 tens, and how is it to be written ? What is the product of 
the other orders, and how are they written ? What is the rule fbr Simple 
Multiplication, when the multiplier has several orders? 
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. Example. 

826 
234 

2478 
1652 



, 193284 
^ Multiply by the 4 units according to the other rule. 

Then multiply each order of the multiplicand l>y the 3 tens 
(or 30) thus : 6 units multiplied by 3 tens are 18 tens, which is 
8 tens to be written in that order , and 1 of the order of hundreds 
to be carried to the next product. 2 tens, (of 20) multiplied by 
3 tens (or 30) are 600, and the 100 carried, makes 700, which Ib 
7 to be written in the order of hundreds. 8 hundreds multiplied 
by 3 tens, (or 30) is 24000 ; which is 4, to be written in the order 
of thousands, and 2 tens of thousands to be set in that order. 

Lastly, mjiltiply each order of the multiplicand by the 2 hun- 
dreds. 6 units multiplied by 2 hundreds, are 12 hundreds, which 
is 2 hundred to be written in that order, and 1 thousand to be 
carried to the next product. 2 tens (or 20) Multiplied by 2 huAr 
dreds, are 4000, and the 1000 carried makes 5000, which is 5 to 
be placed in the order of thousands. 8 hundreds multiplied by 
2Jiundreds, are 160,000, which is 6 tens of thousands, to be writ- 
ten in that order, and 1 hundred of thousands, to be written in 
the order of hundreds of thousands. 

Add all the orders of the products, 4)y the rule of common ad- 
ditioui and the sum is the answer. 

Examples. 



Multiply 256 by 26 


Multiply 


4567 by .234 


« 3639 « 32» 


a 


4654 « 496 


•» 4638 " 468 


li 


6789 «- ^06 


" 5943 « 667 


i( 


5432 « 281 


« 2345 « 234 


u 


4568 " 362 


" 78^ " 456 


a 


8382 " 945 



If five stands alone (5) of what order is it.^ If a cipher is af- 
fixed, of what order is it ? How much larger is the sum, than 
it was before ? By what number was it multiplied when the 

cipher was added .? , 

. ■ ' ' . I ■■II ■ I I ■ I i» II' 

In the aliove sum, wbat are the products of the sereral orders, aad how 
are they written ? ^ 

G - 
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If two ciphers are added to the 5, in what order will it stand ? 
How much larger is the sum than it was before P By what 
number was it multiplied when the ciphers were added ? 

If three ciphers are added to 5, in what order will it stand ? 
How much larger is the sum than it was before ? By what 
number was it multiplied when the ciphers, were added ? 

If yon wish to multiply 5, by 10, what is the shortest way ? 




any dinerence it you 
first, and then affix a cipher to the answeir ? 

If you are to multiply 5000; by 2, can you begin by multiply- 
ing the 5 first ? 

If you are to multiply 35000, by 2, can you multiply the 5 
first, and then the 3, and aflerwards affix the three cipners ? 

If you are. to multiply 20 by 30, can it be done by multiplying 
the 3 and 2 together, and then affixing 2 ciphers to the product r 

^fultip}y 2(K) by 20 in the same way. 



RULE FOR MULTIPLTIlfO WHEN THE FACTORS ARE TERMINATED 

BT CIPHERS. 

Multiply the significarU figures together, and to their prodMCt 
annex as many ciphers as terminate oath the factors. 
JVote. — All figures are called signifieatUf except ciphers. 

Multiply 30 by 20 Multiply 2400 by 2000 
" 3000 " 9 " 160 " 4200 

" 200 " 6 ' " 400 " 60 

" 2000 « 40 " 96 *^ 30 

« 100 " 100 " 4400 « 90 

When any number is made by multiplymg two numbers to- 
gether, it is called a composite number. 
Thus 12 is a composite number, because it is made by multi- 
ring 3 and 4 together. 

Is 18 a composite number ? What two numbers multiplied 
together make 18 ? 

Is 14 a composite number ? Is 13 a composite number ? Is 
9 a composite number ? 

What is the rale for multiplying when both factors are terminated by 
ciphers? What is a composite number? 



"'i 
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If 12 is mttltiplied by 8, what is the product ? What are the 
factors which compose 8 ? 

If yon multiply 12 by one of these numbers, and the product 
by the other, will the answer be the same as if you multiply 12 
by 8 ? Let the pupil try and see. 

What are the numbers that compose 18 P 

Multiply 123 by 18. Multiply it by one of the numbers that 
compose 18, and the product by the other number, and what is 
the result ? 



RULE FOR MULTIPLTING, WHEN THE MULTIPLIER EXCEEDS 12, 

AND IS A COMPOSITE NUMBER. 

Resolve ike mvltipUer into thejactors which compose it, and 
mtdiiply the multiplicand by one, and the product by Uie other. 

Let tiie following sums be done by the above rule. 
Multiply 33 by 20 Multiply 6543 by 40 

« 268 " 49 "587 ", 16 

" 329 « 54 « 6543 

« 426 " 32 « 521 

'*^ 2345 « 96 « 72 

" 7654 « 64 " 793 

In multiplication it makes no difference in the product, which 
of the factors is used for multiplier or multiplicand ; for 3 times 
4, and 4 times 3, give the same product, and thus with all other 
factors. It is in most cases most,eoAvenient to place the larger 
number as multiplicand. 



24 
27 
30 
36 



DIVISION. 

Division is finding -how often one number is contained in 
another, and thus finding what part of one number is another 
number: 

The number to be divided is called the Dividend. 

The number by which we divide is called the Divisor. 

The answer is called the Quotient, 

What: is left over, after division, is called the Remainder. 

There are four kinds of division. 

Wbat is the rule for multiplying when the multiplier exceeds 12, and is 
a composite number ? Does it make any difference which factor is multf- 
plier? Which is most convenient for multiplier ? What is Division ? What 
are the Divisor and Dividend. > Uuotient? Q^malnder.' 
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The first is Simple Division^ in which both the dividend and 
divisor are whole numbers, and ten units of one order, make one 
unit of the next higher order. . ^ 

The second is Compound Division ^ in which other numbers 
besides ten, make units of higher orders. 

The third is Division of Vulgar Fracti^mSy in which the divi- 
dend or divisor (or both) are Vulgar Fractions. 

The fourth is Decim4d Divisiofij in which the dividend, or di- 
visor, (or both) are Decimal Fractions. 



SIMPLE DIVISION, 

How many 9 cents are there in 63 cents ? 

What part of 63 cents is 9 cents ? 

How many times is 8 contained in 56 ? 

If 8 is contained 7 times in 56, what part of 56 is 8.^ 

If 56 is divided by 8, how much smaller is Uie quotient than 
the dividend ? 

How many 7 dollars are there in 42 dollars ? 

What part of 42 dolJars is 7 dollars ? 

How many times is 6 contained in 66 f 

If 6 is contained 11 times in 66, what part of 66 is 6 ? 

If 66 is divided by 6, how much smaller is the quotient than 
the dividend .■' ^ " 

There are many numbers which cannot be divided into equal 
parts, without making a fraction. For example, if Wfe wish to 
divide 7 apples into two equal portions, we should have for aii- 
swer 3 apples and J of an apple. 

If we had 13 apples, and wished to give a third of them to 
each of 3 friends, we should divide the 13 by 3, and the answer 
would be 4, and 1 left over. That is, we could give 4 apples to 
each of the 3 friends, and one would be left to divide among 
them. This divided by 3, (or into 3 equal parts) would give a 
third to each one. 13 then, divided by 3, gives 4 and ^ as 
answer. 

If you are to divide 7 apples equally among 3 persons, how 
many whole apples woiild you give to each, and what would re- 
main to be divided ? 

If you had 14 oranges, and wished to divide them equally 

What are the four kinds of Division ? 



i ^ 
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among 6 persons, how many whole oranges would you give 
each? 

How would you divide the two that remained? 

Ans. Divide each into 6 equal parts, and give one of the 

Earts of each orange to the 6 persons. £ach person would then 
ave 2 oranges and |. 

If you have two apples, each cut into 12 parts, and take 4 of 
these parts froni each apple, how much do you take ? 

Ans. S.- For 13 from each apple makes. S in the whole. 
If we take 9 twelfths from each of the two divided apples, 
,we shall have {| in the whole. . 

Now this is not {§ of one apple, for nothing has more than 12 
twelfths! Whenever therefore we find an improper fraction, 
we know that more than one unit has he^n diviaed. , 

"What part of 13 apples is 3 apples and ^ of an apple ? 

Ans. It i^B. fourth of 13, because 4 times 3 and | make 13. 

What part of 5 is 1 ? is2? is 3? is 4? is 6? 

In the last question we reason thus - if 1 is one fifth of 5, 6 
must be 6 times as much, or { of 5. 

What part of 8 is 1 ? is 4 ? is 7 > is 9? 
What part of 15 is 1 ? is 2? is3? is 14? is 19.' 
What part of 10 is 1? is2? is5? is9? is 11? is 20? 
; What is a sixth of 19 ? What is a fourth of 21 ? 
What is an eighth of 26 ? 

If you had 19 pears, and divided th^m equally among 6 per- 
sons^ how much would you give to each ? 

What part of 19 is 3 and i ? 

Ans. As there is 6 times 3 and ) in 19, it is I of 19. 

When one number is placed over another, it signifies that 
the upper number is diviaed by the lower. 

^ Thus, I signifies that the 3 is divided by 4. For a fourth of 
three things is Z fourths, and | signifies either 3>fourths of one 
thing, or a ^ourtA of 3 things. 

If you wish to divide 3 dollars into 5 equal parts^ what would 
it be necessary to do, before you eovld divide them ? 

Ans. Change them to dimes. 

What would be the answer ? 

If vou wished to divide 4 dimes into 10 e(jual parts, what 
would it be necessary to do before you Qould divide them ? 

G* 
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What would be the answer ? 

(Let this be shown by the coins.) 

How can 3 dollars be divided so as to give ten of the class, 
each an equal part ? 

Ans. Change the dollars to dimes, and then dividing them 
into ten equal parts, there will be 3 dimes for each of the ten. 

Divide ^ 1 ,2 so as to give six scholars, each* an equal part. 

Divide ik 2,4 so as to give 8 scholars, each an equal part. 

Divide 1 dime equally between two scholars. 

Divide 1 dime 5 cents equally between 3 scholars. 

If 1 dime 8 cents are divided by 6, what is the answer ? 

If 3 dimes 9 cents are divided by 6, what is the quotient, and 
what the remainder P 

If 5 dimes 6 cents are divided by 7, what are the quotient and 
remainder.^ 

If 4 dimes 7 cents are divided by 6, what are the quotient and 
remainder? 

In the above sums, it will be seen that when one order of the 
dividend wiR not contain the divisor once, it is reduced, and added 
to the next lower orders arid then divided. ' 

Thus when 4 dimes^ 6 cents we>e to be divided by 6, the 4 
dimes were changed to cents, and added to the 6 cents, and 
then divided. 

It will also be seen, that the quotient and the remainder are 
altoays of the same order as the dividend. 

Thus if 4 dimes 7 cents are divided by 6, the 4 dimes are re- 
duced, and added to the cents, and the quotient is 7 cent5, and 
the remainder is 5 cents. 

Thus, also, if 17 thousands are divided by 5, the quotient is 3, 
and 2 remainder. The 3 is 3 thousands, and the 2, is 2 thotisands. 

If the order of the dividend were miUums, the quotient and 
lemainder would also be millions. 

If the order were tens the quotient and remainder would also 
4)6 tens. 

If we divide 8 tens by 3, the quotient is 3 tens, and the re- 
mainder 2 tens. 

When the dividend has several orders, we divide each order 
separately, beginning with the highest orders. This is called 

Short Dvnsion. 

' ■ ■ I I ' I ■ I ■ ■ 

What is the method of dividing when one order of the dividend will not 
^contain the divisor once ? Of what order are the quotient and remainder ? 
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If there is any remainder, after the division of each order, it 
is changed to the next lower order, added to it, and then divided. 

For example. Let 9358 be divided by 4. 

We first divide the 9 thousands by 4, add the remainder to 
the 3 hundreds and divide that. Then divide the tens and 
units. Place them thus : 

4)9353 

233^ 

The 9 thousands is first divided. In nine units there would 
be 2 fours, and 1 remainder. But as this is 9 thousands j the 
quotient and ren^under must be the same order as the dividend, 
and the 2, is 2 thousand fours, and is set under the 9 in the thou- 
sands order. The remainder also is 1 thousand, and is changed 
to hundreds and added to the 3, making it 13 hundred. This is 
then divided by 4. The quotient is 3 hundreds, which is nut 
under that order, and the 1 hundred that remains, is chan^d to 
tens and added to the 5 tens, makin^r 15 tens. This is divided 
by 4, and the quotient is 3 tens, which is set in that order. 3 
tens remain, which, changed to units and added to 'the 8, make 
38 units. This is divided by 4, and the quotient is 9 unit», 
which is put in that order. 2 units remain, which are divided 
by the 4 thus |. 

9358, then, contains 4, 2 thousands of times, 3 hundreds pf 
times, 3 tens of times,.and 9 units of times^ The 2 left over, is | 
of another timCj, 

Let the pupil, in performing each operation on the slate, ex- . 
plain it thus : 

Note TO Teachers. — ^Let such questions as those below be 
asked on several sums, till the pupil fully understands thiem. 

7)2496 

356| 

7 is contained in 24 units 3 times, in 24 hundreds, 3 hundred 
times, which are set in the order of hundreds. 3 hundred are 
left over, which, changed and added to the 9 tens, make 39 tens. 

7 is contained in 39 tens, 5 tens of times, which are set in the 

In tbe first example, wbst is divided first.' Of what order is th» first 
quotient figure, and wby ? /What is done with the remainder? Explain 
Che remainder of the sum in the same way. 



80 
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order of tens. 4 tens are left over, which, changed and added 
to 6, make 46 units. 

Divide 46 units by 7, and the answer is 6 unitf, which lire set 
in that order, and 4 remain, which have the 7 set under them, 
to show that they are divided by 7. 



RULE FOR SHORT DIVISION. 

Divide ths highest order ^ and set the mtotierU undp" it. If any 
remains, reduce and add it to the next lower order, and divide as 
before, ffthe number in any order, is less than the divisor, place 
a cipher under it in the quotient ; then reduce and add it to the 
next lower order, and divide as before. If any remains when the 
lowest order is divided, place the divisor under it as a fradum. 

Examples. 



Divide 
u 

« 

u 
u 
it 



3694 by 


3 


Divide 


3456 by 


4329 " 


4 




7892 « 


6548 " 


5 




3456 " 


3«21 « 


6 




7892 " 


4638 " 


7 




1234 " 


29639 *' 


8 




5678 " 


36964 ** 


9 




.91234 « 


24697 ** 


10 




56789 " 


36941 " 


11 


V 


12345 *' 


1263 « 


12 




67891 « 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



When both the divisor and dividend, have several orders, 
another method is taken, called Long Division: Let 6492 be di- 
vided by 15. In performing the operation described below, we 

eet the ngures thus : ( . 

Dividend. 

Divisor 15)6492(43^ Quotient. 
60 

49 
45 



42 

30 



12 

We first take as many of the highest orders as would if units, 
contain the divi^r once, ai;id not more than~9 times. In this case 
we take 64 hundreds. Now we cannot very easily find exactly 
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hfiw many times the 15 is contained in 64 hundreds. But we can 
find how many hundreds of times it is contained thus. As 15 
would be contained 4 units of times, in 64 unitSy it is contained 
4 hundreds of times, in 64 hundreds. Which 400 is to be set in 
the quotient, (omitting the ciphers.^ 

As we have found tnat the diviaend contains 15, 4 hundreds 
of times, we subtract 4 hundred times 15 from the dividend, to 
find how often 15 is contained in what remains. 400 times 15 is 
60 hundreds (6000) which, subtracted from the 64 hundreds, 
leaves 4 hundreds. , 

This 4 hundreds chan^d to tens, and the 9 tens of the di^ei- 
dend put with it, make 49 tens. We now find how many tens of 
times the 15 is contained in the 49 tens, thus : as 15 would be 
contained 3 units of tmies in 49 unitSy it is contained 3 tens of 
times in 49 tens, which 3 tens is set in the quotient. We now 
subtract 3 tens of 15 (or 45 tens) from the 49 tens, and 4 tens 
remain. These are changed to units and have the 2 units of the 
dividend put with them, making 42 units. ^ 15 is contained m 42 
~ units 2 units of times, which is set in the quotient. Twice 15 

from 42 units, leave 12, which is {f of another 15. The 15 then^ 
is contained in the dividend 4 hundreds of times, 3 tens of times, 

~ 2 units of times, and if of another time, or 432 times, and i| of 
another time. 

Agaitt^ divide 6998 by 24. 

To do it we first find how many hundreds of times the divi- 
dend contains the divisor, and subtract these 24)6998(291^ 
hundreds ; second^ how many tens of times, 43 

and subtract these tens; thirdy how many "oTq 
units of times, and subtract these units; and 01 a 

fourth, what remains has the divisoi^ set ^ i 

under it. 38 

Let the pupil, in doing sums, explain them 24 

as below. 14 

24 is contained in 69 units, 2 times ; in 69 hundreds, 2 hun- 

What is the rule for Short Division .' When is Long Division perform- 
ed ? How many of the highest orders are first taken \ Do we find exactly 
how many times the divisor is contained ? What do we find, and how do 
we reason in order to find it ? What is the first quotient, and what is 
omitted in setting it dovv^n ? After we have found bow many hundred 
times the divi«or is contained. ^what is done nez( and for what purpose ? 
What is done with the 4 hundred that remain ? ' 
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dred times. 2 hundred times 24 is 48 hmidred, which subtract- 
ed from 69 leaves 21 hundred. 

21 hundreds are 210 tens, and the 9 tens of the dividend brought 
down, make 219 tens. 

24 is contained in 219, 9 times; in 219 tens^ 9 tens of times. 
24 multiplied by 9 tens, is 216 tei^s, which subtracted from 219 
tens leaves 3 tens. 

3 tens are 30 units, and the 8 units of th^ dividend brought 
down make 38 units. 24 is contained in 38 units once, and 14 
oyer, which is i|. of another time. 

The dividend then contuns the divisor 2 hundreds of times, 

9 tens of times, 1 unit of times, and H of another time, or 291 

times and $} of another time. 

Thus it appears, that in Long Division, each quotient figure, 
when set down, does not show the exact number of times the 
divisor is contained in the order which is divided ; but it shows, 
that the divisor is contained so many times as the quotient figure 
expresses, and then, a process follows for discovering how many 
mwe times it is contained. 

Let the pupil do the' following sums, and explain them as 
abovC) until perfectly familiar with the mode. 



Divide 


2479 by 14 


Divide 


3568 by 16 


it 


1954 " 18 


u 


5896 " 23 


ti 


36964 « 17 


<( 


38907 « 21 


u 


29006 " 28 


u 


46032 « 36 



RULS FOR LONG DIVISIOIT. 

Plate the divisor at the left of the dividenA, and draw a Une be- 
tween. Take as many of the highest ttrders as wouldy if units, 
contain the divisor once, and not more than 9 times. Divide the 
tirders so taken, as if they were units. Place the quotient figure 
at the right of the dividend, and draw a line between. Multiply^ 
the quotient and the divisor together, and subtract them from the 
part of the dividend ''already divided. To the remainder, add as 
many of the next undivided orders of the dividend a^ would enable 

Explain the remainder of the process. In the second sum what is done 
first? second ? third ? fourth .' Explain the whole j)rocess. In Lpng Di- 
vision what does each quotient figure not show ? What does it show f 
What process follows? what is the rule for Long Division .' \ 
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itf if units f to contain the divisor oncej and not more 'Hum 9 timUf 
and then divide as before. 

If it is needftd to add more than one order of the dividend to any 
remainder f (to enable it to contain the divisor) put one cipher in 
the quotient for every additional. order. If any remains after di- 
viding the unit order ^ put the divisor under it for a fraction. 

s EXAHPXES, 



Divide 


2649 by 12 


Divide 


3294 


by 


14 


u 


2468 


" 15 




64329 


a 


16 


it 


1234 


u 17 




5678 


u 


18 


it 


56789 


" 19 




8234 


ti 


36 


u 


35673 - 


'* 59 




76542 


« 


41 


« 


45678 - 


" 256 




96743 


ti 


^ 348 


u 


912346 ' 


< 481 


) 


69624 


11 


562 


u 


678122 - 


'* 984 




23864 


.11 


541 


il 


34568 ' 


'^ 639 




35469 


ti 


,8561 


i( 


543219 ^ 


* 656 




1459862 


u 


942 


ti 


678912 * 


'« 9481 




724368 


<l 


2586 


<( 


9876633 * 


'*- 6002 




169864 


u 


2851 



. EXAMPLES FOR MERTAL EXERCISES. 

1. Bought 12 pounds of raisins for 3 shillings a pound, how 
many dollars did they cost ? 

State the process thus. If one pound cost 3 shillings, 12 
pounds cost 12 times as much, or 36 shillings. As there are 6 
shillings in a dollar, they cost as many dollars as there are sizes 
in 36. 

Let the following sums be stated in the same manner. 

2. Bouerht 5 busliels of peaches at 4 shillings a bushel, how 
many dollars did they cost ? - 

3. How many peaches at 4 cents each must you give for 9 
oranges at 5 cents apiece f ^ 

Sta.te the last^sum thus. If one orange cost 5 cents,' 9 cost 9 
times as much, or 45 cents. As each peach is worth 4 cent8| 
you must giro as many peaches as there Bre fours in 46. 

4. If you buy 10 yards of cotton, at 5 shillings a yard, and 
pay for it with butter at 2 shillings a pound, how many pounds 
will pay for it ? 

5. How many apples at 4 cents each, must you give for 3 pine 
apples at 12 cents each ^ 

6. If you buy 48 bushels of coal for 12 cents per bushel, and 
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pay for it with cheese at 10 cents per lb. how .many poands do 
you ffive ? 

7. How much rye at 5 shillings a hushel must you give for 12 
bushels of wheat at 8 shillings a bushel ? 

8. How much cloth worth 9 shillings a yard must you give 
for a firkin of butter worth 12 dollars ?. 

(Change the dollars to shillings.) 

9. How many dozen of eggs at 9 cents per dozen must be 
given, for 3 yards of cotton worth 20 cents per yard ? 

10. If you have 8 pine apples worth 9 cents each, and your 
companion has 9 quarts of strawberries worth 8 cents a quart, 
which he gives to buy the same worth of pine apples, how many 
pine apples must you give him } 



REDUCTION. 

RedttcUon is changing units of one order, to units of another 
order. 

Reduction Ascending ^ is changing units of a lower to a higher 
order. 

Reduction Descending , is changing units of a higher to a low- 
er order. 

EXAMPLES FOR MENTAL EXERCISE. 

• 

In 4 gallons how many quarts ? 

Note. — Let each sum be stated thus. One gallon contains 
four quarts, and /our gallons four times as much. 4 times 4 is 16. 

In 4 gallons how many pints ? 

In 8 yds. 3 qrs. how many quarters .' 

In 8 feet how many Inches ? 

In 4 bushels how many quarts ? 

In 5 hours how many minutes ? 

Are the above sums-in Reduction Ascending or Descending ? 

In 32 quarts how many gallons ? 

Let such suras be stated thus. One gallon contains 4 quarts. 
In 32 qnarts therefore, there are as many gallons as there are 
4*8 in 32. 

In 42 pints how many gaUons ? 

In 49 quarters how many yards ? 

Wbat Is redaction ? Wbat Is reduf tion ascending ? descending i 
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In 56 nails, how many quarters and how many yards ' 

In 64 inches how many feet ? 

In 36 barley corns how many inches ? 

In 96 quarts how many bushels ? 

In 130 minutes how many hours ? 

In 48 feet how many yards ? 

In 94 inches |iow many feet ? 

In 3 yards how many inches P 

In 4 gallons how many pints ? 

In 32 quarts how many gallons ? 

In 80 penny weights-^ow many ounces P 

In 24 ounces how many penny weights ? 

In 8 pounds how many shillings ? 

In 40 shillings how niany pence ? 

In jC2| 9s. 6d. 3qrs. how many farthines ? 

In doing this sum we proceed in the ft^owing manner : 

£ s. d. qr. 

2 " 9 « 6 " 3 

20'* 

49 shillings. 
12 

594 pence. 
4 



2379 farthings. 

We first change the pounds to shillings y by multiplying by 20, 
and add the 9 shillings to them, making 49 shillings. 

We then change the 49 shillings to pence, by multiplying by 
12, and add the 6 pence to them, making 594 pence. 

We then change the 594 pence to farthings , by multiplying 
liy 4, and add the 3 qrs. and thus we pbtun' the answer, 2379 qrs. 
Tnis is Reduction Descending , because we have changed units 
iqf a higher order to those of a Tower. 

Why did we multiply by 20, 12, and 4 .? 
Let us now reverse the process, and change 2379 farthings to 
pounds. We proceed thus : 

£ 8. d. qr. 
4)2379(2 « 9 « 6 « 3. 
12)594 
20)49 
2 , 

H 
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\ 

We fint chanp^ the 2379 farthing topenee^ by diTidlii|r b^ 4, 
and the answer is 594 pence, and 3 fatthings (or qr.) oyer, which 
is put in the quotient with qr. oyer it. 

We then change the 594 ^nce to shillings j by diyiding by 
12, and the answer is 49 shillings, and six pence oyer, which is 
put in the quotient with d. written oyer. 

We next change the 49 shillings to pounds j by diyidinff by 20, 
and find there is £2 and 9b. oyer, which are both put in Uie quo- 
tient with their signs written oyer them. 
Why did we diyide by 4, 12, and 20 .? 

Let the following sums be performed and explained in the 
same way. Change 2486 fartnings to pounds.' 

Change £2 18s. 4d. 2 qr. to farthings. 

Change 241 shillings to pounds. 

Change 249 pence to shillings and poauds. 

Change £21 2ib. to farthings. 

Change 361 poimds to pence. 

Change 35 shillings to pounds. 

RULE fOR REDUCTIOir. 

To reduce from a higher to a lower order, • 

Multiply the highest order by the number reared of the neat 
lower order, to make a unit of this order. Add the next lower or" 
der to this product, and multiply it by the number required of the 
neoU lower order, to make a unit of ikis order, adding as b^ore. 
Jhus through all the orders. 

To reduce from a lower to a higher order. 

Divide the amount given, by the number required to make a unii 
ofthenext higher or&r. Divide the answer in the same way, and 
continue thus till the answer is in units of the order demanded.. 
The remainders are of the same order as the dividend, and are to 
be put as a part of the answer. 

Exercises. 
Bought a tankard of silyer weighing 51b. 8oz. for which I paid 
$ 1,12 an ounce, how much did it cost ? 
Reduce 2 lb. 8 oz. 11 pwt. to grains. 
In 8 lb. 9 §. 4 3* ^ 9- 16 S"' ^ow many gnuns ? 
In 11924 grains how many pounds ? 
What cost 4 cwt. 3 qrs. 17 lbs, of sugar, at 12^ cts per, lb. 

Wliat is tlie rule for reduction ? 
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In 436 boxes of raisins, each contaiiuiig 24 lbs. how many 
cwt f 

In 63469542 drams, how many tons ? 

In 546 yards how many nails ? 

In 5486 nails how many yards ? > 

In 118} yards, how many £lls Flemish ? 

How many barley corns will reach round the globe, it being 
960 degrees ? 

How many miles in 836954621 barley corns ? 

In 18 acres, 3 roods, 12 rods, how many square feet ? 

How many square feet in 16 square miles ? 

In 9269546231 square feet how many square miles ? 

In 37 cords of wood how many solia feet P 

In 20486 solid feet how many cords ? 

In 4 pipes of wine how many pints ? 

In 9120854 pints how many pipes ? 

In 464 bushels how many quarts ? 

In 964693 pints how many bushels ? 

COMPOUND ADDITION. 

In order to understand the follo>ving sums, the pupil must 
commit to inemory the tables inserted in the commencement of 
the book. 

Sims for Mental Exercise., 

If a man has 2 lbs, 10 oz. of beef, and buys 6 lbs. 8 oz. more, 
how much has he in the whole ? First add the ounces. In 18 
oz. how many pounds, and how many ounces over ? Set down . 
the ounces that are oyer, and add the pound to the other pounds, 
and what is the linswer ? 

A boy has 3 yards 2 quarters of cloth, and boys 2 yiuds and 3 
quarters more, now much has he in the whole ? 

One niaii buys 3 bushels and 2 pecks of grain, another buys 
2 bushels and 3 pecks, how much do both together buy P 

If you have 1 qUart and 1 pint of milk^ and buy 2 quarts and 
1 pint more, how much will.you have ? 

One rope is 3 feetyT inches long; another is 4 feet, 6 inches; 
how many fbet are there in both together P 

If 2 weeks 4 days be added to' 1 week 5 days, how many 
weeks will there be in all P 

If 6 pounds 9 oz. be added to 5 pounds 8 oz. how moxiypotmds 
will there be, in all P 
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If 3 bushels 2 pecks be added to 4 bushels 3 pecks^ how many 
bushels will there be ? 

If 7 yards 2 quarters be added to 8 yards 3 quarters, how many 
yards will there be ? ' 

RULE FOR COMPOUND ADDrriOII. 

Place units of the same order in the same column. Find the 
svm cf each order. Find how many units of the next higher 
order are contained in the sum, and carry them to that order. Set 
the remainder under the order added. 

Example. 

Let the pupil add thus : 5 pence added to ' 5 6* 8 
9 are 14, and 8 are 22 oence. This sum con- 4^9" 9 

tains 1 of the order or shillings, to be carried 9 ''^ 9 ^' 5 
to thfit order, and 10 to be written under the " " 

order added. One shilling carried to 9 19 „ 5 „ 10 
makes 10, and 9 are 19, and 6 are 25 shillings. This sum con- 
tains 1 of the order of pounds, to be carried to that order, and 5 
of the order W shillings, to be written under that order. 1 pound 
carried to 9 makes 10, and 4 are 14, and 5 are 19 pounds, which 
are >vritten under that order. 

Accustom the pupils to add in this manner ; also require them 
to separate their orders in Compound Addition by double commas^ 
as in the above sum. Add the following sums : 

STERLIirp MONEY. 



£ s. d. 
14 „ 9„ 9 
16 „ 6 „ 5 
18 „ 12 „ 11 


£ 5. d. 
13 „ 10 „ 2 
10 „ 17 „ 3 

8 „ 8 „ 7 




Ans. 49 „ 19 „ 1 


32„16„0 




TROT 


WEIGHT. 




Ihs. oz., pict. 
4„ 4 ,16 
8 „ 8 „ 19 
6„ 9„14 


■ OZ. pwt. gr. 
10„16„ 8 

6 „ 8 „ 23 


- 


Ans. 19 „ 11 „ 9 


26 „ 3„ 4 





What is the rule for compound addition ? Add the sums in the manner 
glyen above. 
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Those pupils who have not pnu;tised the rule of simple diyi- 
sioiiy may omit the following exercise and begin at Adoition of 
Vulgar Fractions. 

EXERCISES FOR OLDER PUPILS. 
AYOIRDUPOISX WEIGHT. 

cwi, or. Ih. lb. at, dr, 

2„5„27 24 „ 13 „ 14 

1 „1 „17 17nl2„ll 

4„2„26 ^ 26„18„15 

6 „ 1 „ 13 16 „ 8 „ 7 



APOTHECARIES WEIGHT. 

"1 »» !• *0 ,1 7 ff 

3 „ 2 „ 9 ' 6 „ 3 „ 
6„1„14 7„6„1 

4 „ „ 16 . 9 „ 5 „ 2 



CLaTH MEASURE. 

yd. gr, uok. E. E. ^. tui. 

71„3„3 44 „3„2 

13„2„1 49 „4„3 

16„0 „1 06 „2„3 

42„3„3 84 „4 „1 



DRY MEASURE. 

pk. ou. pt. bu. pk. gu. 

i„>„i i7,;2„5 

?„6„0 ■^»2„7 

1 „ 5 „ Q 13 „ 3 ,, 6 

2»4„lf 16„3„4 



WIVE MEASURE. 

gal, at. pt, hhd, gal. at. 

39„S„1 42„61„^ 

17„2„1 27„39„2 

24 „3„0 9„14 „0 

19„0,>^ 16„24 „1 

H* 
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LOlfO UZABVKK. 

yds. ft. in. m. fiir, po. 

. 4„2„11 4G„4„16 

3 „ 1 „ 8 58 „ 5 „ 23 

1 „ 2 „ 9 9 „ 6 „ 34 

6 „ 2 „ 10 17 „ 4 „ 18 



LAND, OR SQUARE MEASURX. 

acres, roods, rods. '9- ft- '?• *>^* 

478 „ 3 „ 31 13 „ 142 

816 „ 2 „ 17 16 „ 26 

49 „ 1 „ 27 ^ „ 66 

63 ,, 3 „ 34 14 „ 84 



SOLID MEASURE. 

ton. ft. cords, ft, 

41 „ 43 ,3 „ 128 

12 ,, 43 4 ,> 114 

49 „ 6 7 ,, 83 

4 „ 27 \(S „ 127 



TIME. 



y. m. 10. h. nun. sec^ 

CT'„11„3 . 23„54 „ 32 

3„ 9„2 12„40 „24 

29 „ 8 „ 2 , 14 , 00 „ 17 

46„10„2 8„16 „ 13 



CIRCULAR MOTIOV. 
S. O ' O ' *f 

3„29„17 29 „ 59 „ 50 

1 „ 6„10 00„40,,10 

4 „18„17 4„10„49 

6 „14„18 11 „ 6„10 



COMPOUND SUBTRACTION. 

A man has 5 vds. 3 qauriera of cloth, and cuts off 2 j^ f. qr. 
how much is left ? 
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A man has 6 lbs. 3 oz. of beef, and seUa 4 lbs. 2 oz. how much 
1b left? 

If 4 bushels, 3 pecks, are taken from 8 bushels, 1 peck, how 
many remain ? 

A man has 12 bushels 2 pecks of grain, and sells 7 bushels 3 
pecks, how many will remain ? 

If 4 yards, 3 quarters, 2 nails, be taken from 6 yds. 4 qrs. 3 
nails, how many will remain ? 

If 4 iC „ 3s. „ id. be subtracted from i&6 „ Ss. 5i2. how many 
will remain ? 

If the same quantity be added to the minuend and subtrahend, 
is the remainder altered ? 

Can you add a certain quantity to the minuend in one order, 
and the same quantity to the subtrahend in another order? 
Give an example. 

If you wish to subtract 1 yd. 3 quarters, from 5 yds. 2 qrs. can 
jou subtract the 3 qrs. froin the 2 qrs. ? 

What can you do to get the right answer f 

If 4 shillings, 4 pence, be taken firom 6 shillings 3 pence, how 
many will remain ? 

In which order is ^e subtrahend larger than the minuend ? 
Can 4 pence be taken from 3 pence ? What must you do in or* 
der to subtract ? 

From 10 lbs. 8 oz. subtract 9 lbs. 9 oz. 

In which order is the subtrahend larger than the minuend? 
IVhat must be done in this case ? 

From 7 feet 4 inches, subtract 5 feet 6 inches. ^ 

In which order is the subtrahend larger than ^the minuend ? 
What must be dentin thli^ case ? 



RULX FOR COMFPUITD SUBTRACTION. 

Write fi^ subtrahend under the nunuend, placing units of the 
^ame order under each other. Subtract each order qfdte subtrahend^ 
from the same order of the minuend, and set the remainder under. 
If in any order the subtrahend is larger than the minuend, add as 
fMny units to the minuend as make one of the next higher order; 
then add one unit to the next higher order of the subtrahend. 

Wbat if t^e role for compound aubUraction ? 
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# ■ 

Examples. 

Subtract 29£ 19*. 8d. from 36jB 15*. 7d. 

Placing them according to rule they £. s, d. 

stand thus : 36 „ 15 „ 7 

Subtract thus : 8 shillings cannot be 29 ,, 19 ,, 8 
taken from 7 *, therefore add as many units g 15 JJ* 
of this order to 7, as are required to make " " 

one unit of the next higher order ; that is, 12 (as 12 pence make 
one shilling). 12 added to 7 are 19. Subtract 8 from 19, and 11 
remain to be set down. 

As 12 pence have been added to the minuend, an equal quan- 
tity must be added to the subtrahend ] therefore carry 1 shilling 
to the 19, which makes 20. This cannot be subtracted from 
15 ; therefore add to the 15 as many of this order, as are required 
to make one unit of the next higher order ; that is 20. This be- 
in^ added to 15 makes 35. Subtract 20 from 35, ai;d 15 remain, 
to De set down ; as 20 shillings have been added to the minuend, 
1 pound must be carried to the subtrahend of thQ next higher 
order, which makes it 30 ; and this subtracted from 36, leaves 6 
to be written under that order. 

Let the following sumis be explained as above. 

STERLING MONET. 

.£ 8. a. 8» d. OTS, 

44 „ 10 „ 2 16 „ 8 „ 2 

36 „ 11 „ 8 10 „ 7 „ 3 

TROT WEIGHT. 

lb. oz. ptot. ^z. pv>t. gr. 

6„11„14 4„19„%1 

2« 3„16 2„14„23 

AVOIRDUFOIS WEIGHT. 

e. or. lb. lb. oz. dr.- 

7 „ 5 „ 13 8 „ 9 „ 12 

5 „ 1 „ 15 6 '„ 12 „ 9 

APOTHECARIES WEIGHT. 



5 9^*. S 5 9 

4 „ 1 „ 17 ll5 „ 3 „ 1 

1 „ 2 „ 15 7 „ 6 „ 1 



Perform the operation by the method given above. 
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CLOTH MEASURE. 



yd. qr, na. E, E. qr.. fta. 

35 „ 1 „ 2 67 „ 3 „ 1 

19 „ 1 „ 3 21 „ 3 „ 2 

DRr MEASURE. 

hu, pk, at. pk. at. pt, 

65 „ 1 „ 7 , 2 ^, 3 „ 

14 „ 3 „ 4 1 „ 6 „ 1 

WINE MEASURE. 

gal. at. pt. khd. gal. at. 

la „ S „ 13 „ „ 1 

14 „ 2 „ 1 10 „ 60 „ 3 

LONG MEASURE. 

yd. ft. in. m. fur. po. 

4 „2„11 41 „6„22 

2 „ 2 „ 11 ^ 10 „ 6 „ 23 

LAND OR S(IUARE MEASURE. 

A. roods, rods. A. r. po. 

29 „ 1 „ 10 , 29 „ 2 „ 17 

24 „ 1 „ 25 17 „ 1 „ 36 

SOLIIf MEASURE. 

tons. ft. cords, ft. 

116 „ 24 72 „ 114 
109 „ 39 - 41 „ 120 

TIME. 

•s. mo. we. h. mtn. see. 

„ 11 „ 3 20 „ 41 „ 20 

43 „ 11 „ 3 17 „ 49 „ 19 

CIRCULAR MOTION. 
^^ O / O / // 

9,, 23 „46 29 „ 34 „ 54 

3 „ 7 „ 40 19 „ 40 „ 36 
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COMPOUND MULTIPLICATION. 

If 4 grraiiiB, 3 penny- weights, are repeated 3 times, what is the 
product ? 

If 3 yards, 1 quarter, be repeated 3 times, what is the product ? 

If 5 feet, 2 inches, be repeated 4 times, what is the product ? 

If 2 hogsheads, 5 gallons, be repeated 5 timet, what is the 
product ? 

If 4 drams, 2 ounces, be repeated 3 times, what is the product ? 

What is 4 times 2 days, 7 hours ? 

What is 5 times 3 months, 4 days ? 



RULE FOR COMPOUND MULTIPLICATION. 

Place the muUiplier below the multiplicand. Multiply each or- 
dar separatdy^ beginning tcith the lowest. In the produa of eaih 
order, find how many units there are of the next higher order. 
Carry these units to the next product, and set the renuSnder under 
the order multiplied. 

Proceed thus : — Four times six pence are *• '• "■• 
24 pence, which is 2 units of the next hiffh- ^ t9 ^ tt ^ 

er order, (or shillings,) to be carried to tEat f^ 

order ; and as no pence remain, a cipher is 5 „ 18 „ 
to be placed in the order of pence. Four 
tinges 9 shillings are 36 shillings, and the 2 carried make 38 shil- 
lings, which is 1 pound, to be carried to the next product, and 18 
shillings to be written in the shilling order. Four times 1 pound 
is 4 pounds, and the 1 carried, mases 5, which is to be written 
in the order of pounds. 

I^t the pupil do the following sums, stating the process while 
doinff it, as above. 
- what cost 9 yards of cloth, at 5s. 6d.' per yard ? 

What cost 5 cwt. of raisins, at £1 3. 3d. per cwt. ? 

What cost 4 gallons of wine, at 8s. 7d. per gallon.' 

What is the weight of 6 chests of tea, each weighing 3 cwt. 2 
qrs. 9 lbs. ? 

What is the weight of 7 hogsheads of sugar, each weighing 9 
cwt. 3 qrs. 12 lbs. f 

_r I - - ■ - 1 1 -ffi ■- I _r 

What ii the rule for compound multiplication ? 
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How much brandy in 9 casks, eadh containing 41 gals. 3 qts. 

1 pt. ? AlfSWEU. 

yds. or. na. ' yds. or. nd. 

1. MuKipJy 14 3 2 by 11 163 2 2 

khd. g. at. pt. hhd. g, at. pi, 

2. Multiply 21 16 2 1 by 12 254 61 2 

le. in.fur.po. le. m.fur.po, 

3. Multiply 81 2 6 ^1 by 8 655 1 4 8 

a. r. p. a. r. p. 

4. Multiply 41 2 11 by 18 748 38 

yr. m. to. d. yr. m, to. d, 

5. Multiply S» 5 3 6 by 14 * &6 11 2 

5. o / ^ g o f if 

6. MulUply 1 15 48 24 by 5 7 19 2 

1. In 35 pieces of cloth, each measuring 27| yds. how many 
yards .^ Arts. 971 v^. 1 qr, 

2. In 9 fields, efich containing 14 acres, 1 rood, and 25 poles, 
how many acres ? ^ns. 129 a. 2 roods ^ 25 rods, 

3! In 6 parcels of wood, each containing 5 cords and 96 feet, 
how many cordis.' ^ns.M cards ^ Mfeet, 

4. A gentleman is possessed of IJ dozen of silver spoons, each 
weighing 2 oz. 15 pwt. 11 grs., 2 dozen of tea-spoons, each 
weighing 10 pwt. 14 grs., and 2 silver tankards, each 21 oz. 15 
pwt. Pray what is the weight of the whole ? 

Ans, 8 Uf. 10 oz. 2 ptot, 6 grs. 



COMPOUND DIVISION. 

Divide £ 4 „ 85. by 2. Divide JB 6 „ 12s. by 3. 

If 2 dresses contain 24 vds. 2 qrs.how much in each dress ? 

If 3 silver cups weigh 9 lbs. 6 oz. what is the weight of each ? 

In division we find how often one number is contained in 
another, and thus what part of one number is another! Thus 
if we divide 8 lbs. 16 oz. bv 4, we can either say how many 
times 4 is contained in 8 and in 16, or we can say what is one 
fourth of 8 lbs. and 16 oz. 

If there is any remainder in dividing one order, it must be 
changed to units of the next lower order and added to it and 
then divide again. 
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In doing the sum we place the figures £ s, d. 
thus: 3)4 " 18 " 9 

J 1 " 12 " 11 

We proceed thus in explaining the process. 

A third of jC4 is £\ which is set under that order, and there 
is £,{ remaining which is changed to 20 shillings and added to 
the 18| making 38. A third of 38 shillings is 12 shillings, which 
are set under Uiat order. 2 shillings remain, which are changed 
to 24 pence and added to the 9 pence, making 33 pence ; & third 
of 33 pence is 11 pence, which are set in that order. 

Let the following' sums be-performed and explained as above. 

Drnde 22£ Us. 6d. b^ 6. 

At 2jS 8s. 6d* for 6 pair of shoes, what is that a pa^ f 

If 9 silver cups weigh 3 lbs. 6oz. 8pwt. Sgrs. what is the 
weijriit of each? 

If 8 dresses contain 59 yds. 3qrs. 2n. how much in each 
dress ? 

If the divisor exceeds 12 and is a composite mimbeT, divide 
the sum by one of the factors as above and the answer by the 
other. 

Examples. 

Divide £2 « 8fl. " lid. " 4 qr. bv 44. 

If 18 gal. " 6 qr. *' 4 g. of brandy be divided equally into 28 
bottles, how much does each contain ? 

If 24 coats contain 62 yds. 3 qrs. 4 na. how much does each 
contain ?. 

If 32 teams be loaded with 40 T. 16 cwt. 3 qrs. how much is- 
that for each team ? 

If the divisor exceeds 12 and is not a tomposite number^ the 
following method is used.*^ Let the figures be placed thus : 

We fint divide the pound or- £ s, d. £ s. d. 

der and 4 is the quotient figure, 139)461 « 11 « 11(3 " 6 <^5 

which is of the wmnA order be- 417 

cause the dividend is pounds. 44 

This is put in the quotient with 20 

the iC put over it to indicate its "ooT^ 

order. S?i 

In order to find the remain- °*^ 

der we subtract the ftroduet of .57 

^quotimU and divisor &om we 12 

461. -695^ 

69& 



\ 
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The remainder is 44£. This must be changed to shillings, 
which is done by multiplying it by 20 and then the 11 shillings 
of the dividend are added. 

This sum is then divided by 139 and the quotient figure is 6, 
w#ich is of the shilling order and must be put in the quotient 
under that sign. Proceed as before till the orders are all thus 
divided. 

Let the following ezamples.be performed and explained tm 
above. 

Divide 239i: " 16». " 4d. " 3«-. by 123. 

If 239 yds. of cloth cost 49£ 19«. lid. what was that per 
yard ? 

NoTE.-M^hange the pounds to shillings first. 

If 349 cwt. 3 qrs. 12 lbs. are contained in 264 barrels, how 
much is in each barrel. 

If 42 cwt. of tobacco cost 826je IBs. 9d, what is that per lb. ? 



RULIE rOR COMPOUND DIVISION. 

If the divisor does not exceed 12, divide each order separceldyy 
hegimdnff with the highest, remembering to make the quotient 
figure of the same or&r as the dividend. 

iVhenever there is a remainder ^ change it and add it to the next 
lower order and divide as before. 

If the divisor exceeds 12, either resolve it into factors and divide 
first by one and then by the other ^ or proceed after the manner of 
long inoision. 

T. cwt, lb. 02. dr. 

Divide 29 " 13 « 25 « 12 " 13 by 6. 
lb» oz. pwt. grs. 

Pivrde 7 " 10 « 15 « 2 by 5. 

yds. qrs. na. 
Divide 76 « 3 « 2 by 4. 

deg. m. far. pol. ft. in, bar. 
Divide 97 « 55 « 7 " 35 " 4 " 2 " 1 by 7. 

£ s. d, qrs. 
Divide 25 « 16 " 10 " 3 by 9. 

What is the rule for compound division when the divisor does not ex- 
ceed IS? What is the rule, ifit exceed 12? 

I 
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ADDITION OF VULGAR FRACTIONS. 

Sums for Mental Exercise. 

If one boy has one half an orange, and another three halvep, 
and another four halves, how many halves are there in all ? 

If one third of a dollar, five thirds, and six thirds, lie added 
together, how many are there in all ? 

One man owns four twenttetlur of a building, another nx 
twentieths, and another eight twentieths, how many twentieths 
do all own ? 

Seven thirtieths, nine thirtieths, and six thirtieths, are )iow 
many? 

Eight twenty-fifths, four twenty-fillhs, and seven twenty-fifths, 
are how many ? 

RULE FOR ADDING VULGAR FRACTIONS, '^HEN ALL HAVE THE 
SAME OR A COMMON DENOMINATOR. 

^dd the numerators f and plate their sum over the c&mfmon <2e- 
nominator. 

Example. 

Add fi fi ^i and ^. 
The sum of the numerators is 15, which being placed over the 
common denominator, gives the answer i|. 

Add the following sums, using the signs^ thus : 
Add ii ii and |>. Ans. » + so -j" » =sS- 

Add ii A and g. Add ^ ^ ^ and ^. 

Add ^^ and ^. Add i f |. 

When fractions having a different denominator, are added, it is 
necessary to perform a process which will be explained hereafter. 

Those fractions which have the numerator larger than the 
denominator, are called improper fractions, thus : ^f 7^ 

When we use. the expression seven halves^ we do not mean 
seven halves of one thing, because nothing has more than two 
halves. But if we have seven apples, aiid taJie a half from each 
one, we shall have seven halves; and they are halves of aeioen 
things, and must be written as above. 

; I .. , ■!■■ ' ' ' 

What is the rale for adding vulgar frattlons ? What is meant by the 
expression seven halves ? 



SUBTRACTION OP VULOAR FRACTIONS. 99 



SUBTRACTION OF VULGAR FRACTIONS. 

If a boy has 6 ninths of an apple, and giyes away 4 ninths, 
how much remains ? 

If he has 8 ninths, and flrives away 5 ninths, what remains ? 

If he has 7 twelfths, and fives away 4 twelfths, what remains ? 

In doing these sums let the pupil tell first which is the minu- 
end and which the subtrahend. 

A man has 9 twentieths of a dollar and loses 5 twentieths, 
how much remains ? 

If he has 11 twentieths and loses 7 twentieths, what remains ? 

If he has 8 sixteenths, and loses 5 sixteenths, what remains ? 

Subtract g from ^. Subtract j^ fh>m g. , 



RULE FOR SUBTRACTING VULOAR FRACTIOITS. 

Suhtract the numerator of the subtrahend^ from the mtmfirator 
of the minuend, and place the remainder over the common denomr 
inator. 

Let the pupil, in doing the sums, use the signs in this way. 

Subtract 1 of a dollar from |. 

Ans. I — I = i. 

Subtract » from js* Subtract if firom S« 

i( 64 CC 201 '* £19 << si9 
s» 900 iio Vo- 
te i6(ci9 ccie.ccso 
85 » 90 90- 
(( 96 (< 120 (( 4 <C 12 

SOOO SOQO 90 io* 

A man owns I of a pasture, and sells |, how much remains 
his own .' 

A boy has }} of a guinea, and gives away jj, how much h^ 
he left.' 

£ from ^, are how many ? ig from lo 9fe how many ? 

iS from io are how many ? i from H ? i from \l ? 

What is the rule for sabtncting Vulgar Fracttons ? 
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MULTIPLICATION OF VULGAR FRACTIONS. 

MULTIPLICATION WHEN ONL7 THE MULTIPLICAND IS A FRACTION. 

A man gave one child three quarters of a dollar, and another 
four times as much, how much did he give the last? 

A man has 12 barrels of wine, and takes a half pint from each 
3 times, 'how many half pints does he take P 

If a man has an ounce of silver, and takes 2 sixteenths from 
it 6 times, how many sixteenths does he take ? 

How much is 4 times two sixths ? 

How much is 5 times two sixths ? 6 times ? 7 times ? 

From the above examples it appears, that we can multiply a 
fraction by a whole number, by multiplying its numerator. 

Let the pupil perform the following sums, first mentally, and 
then on the slate. 



1. What is 9 1 

2. What is 3 t 

3. What is 6 t 

4. What is 7 t 

5. What is 8 t 

6. What is 7 t 

7. What is 3 t 

8. What is 5 times j? 

9. What is 8 times /i? 
10. What is 4 times ^? 



mes 30*^ 
mes iV 
mes sV 
mes «j'^ 
mes ^? 

mesiRj? 
mes ii ^ 



11. What is 6 times »? 

12. What is 5 times ^? 

13. What is 4 times ^? 

14. What is 8 times £? , 

15. What is 6 times & ? 

16. What is 6 times 3V 

17. What is 4 times fi? 

18. What is 3 times ^? 

19. What is 9 times ^? 

20. What is 6 times |)? 



In performing these sums on the slate, let the pupil use the 
signs f thus : 

Two twentieths multiplied by nine, equals eighteen twen- 
tieths ; and is expressed by signs as follows : 

^ y Q = is 
. nj ^ ^ so* 

There is another method, by which the value of a fraction is' 
multiplied, by increasing the size of the parts expressed by the 
denominator. 



How can a fraction be multiplied by a whole number? What is the 
second method of increasing the value of a fraction ? 
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For example, when we wish to multiply n by 2, the moit 
common way is to mnltiply the numerator by 2, thus : 



15 ^ 



9 =s 8 



But the same ^cct is produced, if we dimi^ thg denomimUor 
by 2f thus : 

A X 2 = |. 

It will easily be seen, that q and g are the sdme ^[vanHiy. 
The only difference is, that in one case the unit is divided into 
12 parts and 8 are expressed, and in the other case., the unit ia 
divided into 6 parts, and 4 are expressed. In one case, we make 
tteice as many pieces, and in the other we make them twice as 
large. 

When we multiply the numerator, the numher of "parts is 
multiplied, and when we divide the denominator the nze of the 
parts 19 multiplied. 

If we multiply n hy 3, in what two wajs can it be done P 
If we multiply the numerator, what is it that is multiplied ? 
If we divide tne denominator, what is it that is multiplied ? 

Multiply I by 3 in both ways, and tell what each method 
multiplies. . , ' 



RULE FOR MULTIPLTINO W«EN ONLY THE MULTIPLICAND 

IS' A FRACTION. 

MtiUiply the numerator f or divide the denominator hy the mul- 
tiplier, , 

Let the following sums be performed, and explained as above. 



Multiply^ by 


4 


Multiply i by 


2 


" A " 


9 


(( 


A " 


7 


" A " 


6 


t< 


A" 


7 


" * " 


9 


s» 


A " 


8 


" & " 


10 


t€ 


A " 


3 


'' A " 


7 


H 


A " 


10 


" & " 


6 


€t 


i " 


5 


" 4% " 


8 


i 


A " 


8 



What is the differenee between the two methods ? What is the rule for 
multiplying when the multiplkaiiid only is a finction ? 

I* 
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Multiply 4 by 6 Multiply fi by 6 

ft •* 9 " ^ :' 11 

MULTIPLICATION WHERE ONLF THE MULTIPLIER IS A FRACTION. 

1. If yoa have twelve cents, and give away ai sixth of them 
to each of four Children, how many cents do you give away ? 

Ans. A sixth of twelve cents is tioo cents. T\oo cents given 
to each of four children woRld be eight cents given away. 

2. If a man has fiileen cents, and gives a firni of them to each 
of thrtA children, how many does he give away ? 

Ans. One fifth of fifteen is three. Thr^e times three is nine. 
He gives away nine cents. 

From the above examples it app^sars that when we multiply 
by a fraction f we take bl part of the multiplicand, and repeat it a 
certain nmnber of times. In the last case the man had fifteen 
cents, which is the multiplicand. We take k fifth of it and re- 
peat it three times. 

3. If a man had eighteen cents, and save a ninth of. them to 
six different boys, how many cents did he- give away ? 

In the above question, what is the multiplicand ? What pajrt 
axe you to take from it, and how often are you to repeat it ? 

4. If a man has twelve dollars, and gave a fourth of them to 
three different workmen, how many did he give away ? What 
is the multiplicand ? What piurt are you to take from it, and 
how often are you to repeat it ? 

5. How do you multiply twelve by Uiree fourths f 

Ans. We take a fourth of twelve and repeat it three times. 
OnAfoitrih of twelve is three. Three fourths are three times' as 
mucn. Three times three is nine. 

6. How do you multiply eight by three fourths f 

7. How do you multiply eighteen by three ninths f 

8. If you multiply twelve by £&re«, do you make it larger or 
smaller r If you multiply it by three fourths, do you make it 
lauperor smaller? 

Why is the multiplicand made smaller when you multiply by 
three fouTthsf 

Ans. Because we do not repeat the whole number, but only & 
fourth part of it ; and this is repeated only three times, which 
does not make it as lar|^ a number bb the multiplicand. ~ 

9. If you multiply eight by three, do you make it larger or 
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smallef P If you multiply it by three fourtkSf do you make it 
larger or smaller ? Why ? 

10. Multiply ^<een by tioo thirds. 

11. Multiply tioerUy-fotir hyjive sixths, 

12. Multiply thirty-two by three eighths. 

13. Multiply ,^9«rto£ii by three sevenths, 

14. Multiply sixteen by two eighths^ 

15. Multiply twenty-four by Jwe sixths. ^ 



Multiplicatibn has been defined, as repeating a number, as 
often as there are units in another number. 

In multiplying by a fraction, we take such a part of a nuip- 
ber, as is expressed by the denominatdr, and repeat it as often 
as there are units in the numerator. 

Thus in multiplying 12 by J we take a sixth part of 12, and 
repeat it 4 times, and the answer is 8. 

Note. — ^The propriety of calling the number in the numera- 
tor units f is explained on page 84, where tlie distinction is iihown 
.between unittf that are wnole numbers, and units that are. frac- 
tions. It is shown also on page 49, where it appears that the 
numerator may be considered as whole numbers, divided by the 
denominator. ' ' 

In multiplying let the pupil use the signs thus : 

Multiply 12 by i. 12 -r 6 =± 2. 

2 X. 3 3=3 6. Answer. 

In doing ihe above sum what part of 12 is taken ? How oQen 
is it repeated .•* 
Is the product larger or smaller than the multiplicand .^ 

Multiply 12 by i. 

Is i a proper or improper fraction ? 

Is there a whole unit iti | ? 

Is the product larger or smaller than the multiplicand, when 

12 is multiplied by | .^ 

Why is it larger when multiplied by { and smaller when 

multiplied by ; .^ 

Let the following sums be stated thus ; 16 X I- One fourth 
' of 16 is 4, and two fourths, is twice as much, or 8. 

How do Yie multiply by a ft'action .' 
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Multiply 


16 


by 


J by 


i by 


1 


(C 


18 






1 " 


i 


(( 


24 






i " 


? 


(( 


36 






I " 


i 


«l 


42 






1 " 


? 


it 


63 






1 " 


1 



XXAMPLKS FOR MXITTAL XXXRCISE. .^ 

If you have 14 apples, and give one seventh of them to each 
of four boys, how many do you give away ? 

Ans. A seventh to 1 boy, would be 2, and four sevenths, 
would be four times as much, or 8. 

What is J of 14? 

If you have 48 cents, and give a twelfth of them, to each of 
two boys, how many do you give away ? 

What is S of 48? 

A man has 35 sheep, and sells four fiflhfl of them, how many 
does he sell ? 

A boy has 40 marbles, and loses J of them, how many does 
he lose ? 

What is 40 multiplied by I ? 

What is 36 multiplied by 1*9 ? 

What b? of 21? }of24? |of81?|of49? |of64? 
I of 16? I of 40? I of 45? ft of 60? &of96? i of 24? 
I of 30? 

What is fof 18? ft of 100? | of 40? f of 28? t of 27? 
A of 33? I of 48? I of 81? & of 144? g of 99? 

What is i of 64? ? of 49? J of 32? | of 81 ? ft of 70? 
A of 88? &of96? iof 16? gt)f 12? |of 18? ft of 24? 
fofl5?ftof36? 

EXAMPLES FOR THE SLATE, FOR OLDER PUPILS, WHO UNDER- 
STAND THE RULE OF DIVISION. 



1122 X ft 

144 X ft 



1912 X Jl 
1357 X IJ 
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2608 X {| 


545 X g 


720 X 4 


722 X i»5 


1335 X ti 


304 X g 


678 X ,«y 


420 X ft 



If a number is to be both multiplied and divided by two fig- 
ures, it makes no difference which is done first , provided the 
same figures are used as multipUer and divisor. 

For example, let a number be multiplied by 2, and divided 
by 9. 

We can divide first by 9, and then multiply the quotient by 2; 
or we can multiply first by 2, and then divide Uie product by 9, 
and the^ answer is the same. 

Thus 18 multiplied by 2, is 36 ; and this divided by 9 is 4. 

Again 18 divided by 9, is 2 ; and this multiplied by 2 is 4. 

If then we multiply 12 by | we divide by 4, to find one fourth 
of 12, and multiply <by 3, to obtain three fourths, and the answer 
is 9. But if we should multiply 12 by 3, and then divide the 
product by 4, the answer would be the same. Thus 12 X 3 = 
36 and 36 -i. 4 = 9. Thus 9 is the same answer as is obtained 
by dividing 12 by the denominator, and multiplying the answer, 
by the numerator. What are the two ways in which 18 can 
be multiplied by 4-6? What will be the answer, if it is divided 
by 6 first, and tne quotient multiplied by 4 ? What will be the 
answer, if it is multiplied by 4 first, and then the product divid- 
ed by 6? 

RDLE FOR MULTIPLYING WHEN ONLY THE .MULTlFLl£R IS A 

FRACTION. 

Divide by the denominator, to obtain one part, and TouUiply by 
the numerator, to obtain the required numJber of parts. 

But in case this division shovlddeave a rematntUt; 

Multiply by the numerator first, and then divide Ae product by 
the denominator. ^ 

EXERCISES FOR THE SLATE, FOR OLDER PUPILS. 

In all these cases it is best to multiply by th« inaneratorfrstj and then di- 
vide by the denominator. If any remains after division, place the divisor 
under it, for a fraction. 

- — — — -- -----. , _■_ 

What is the rule for multiplying when the multiplier orOy is a fraction i 
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Multiply, 


1369 by &4 


Multiply 


4681 by 94 


(( 


5436 *« 5-8 




3642 " &-8 


i( 


3964 " 9-5 




5963 » ^ 


« 


43256 " 3-6 




46938 " 5-9 


(( 


86432 " 8 4 




63921 "4-i2 


C( 


3549 " 8-9 




S6438 " 6-5 



i( 



(( 



39G21 *« 5-8 



EXAMPLES I'OR MENTAL EXERCISE. 

1. If 15 is five eighths of some number, what part of 15 is one 
eighth of that numBer ? 

2. If 12 IB four sixths of some namber, what part of 12 is one 
sixth of that number ? 

3. If 18 is six ninths of some number, what part of 18 is one 
ninth of that number ? 

4. If 15 is I of a number, what is ^ of that number? 

5. If 15 is I of some number, what is that number ? 

Let such exercises he stated thus. 

6. If 15 is jEv£ eighths, n fifth of 15 is one eighth. A fifth of 
15 is 3. If 3 is one eighth, then the whole is 8 times as much, 
or 24. 

7. 24 is I of what number ? 

8. 36 is I of what number ? 

9. 42 is I of what number ? 

10. If a man can do f of a piece of work in 12 days, how long 
would it take him to do i of it ? 

Ans. It would take him only one sixth of the time to do one 

seventh that it does to do 7. i of 12 is 2. It would take him 2 
days. 
Let the remaining sums be stated as above. 

11. If a man bought 2 of a barrel of wine for 18 dollars, how 
much will I cost ? 

12. How much will the whole cost ? 

13. Bought ! of a chaldron of coal for 24 shillings, how much 
will I cost ? How much will the whole cost ? 

14. If 15 Is I of some number, what is one eighth of that 
number. . ' 

15. What is the whole of that number? If 23 is i of one 
number, what is that number ? 
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16. If a man bought f of a cask of brandy for 42 dollars, what 
18 } worth ? what is the whole worth ? 

17. If } of a month's board cost 12 dollars what is it a month ? 

18. If I of a cord of wood cost 16 shillings, what would } cost, 
and what would the whole cost? 

19. 28 is i of what number? 
SO. 48 is I of what number? 

21. 56 is i of what number? 

22. 32 is ^ of what number? 

23. Hqw many times is 4 contained in 5? 
Ans. Once and one over. 

24. What is J of 1? What is J of 1?. 

25. What is i of 1 ? What is J of 2? What is J 
of2? 

26. What is J of 12? What is { of 1 ? What is i 
of 2? What is \ of 4? What is i of 4? , 

27. Whatis|of4? WhatisJof2? Whatis|ofl? 
?8. How many units in | of 2? 

29. How many units in i of 3? 

30. How many units in j of 5? 

31. tlow many units in ? of 11 ? 

32. How many units in i of 6 ? 

33. How many units in | of 18? 

34. How many units in 3 of 16? 

35. How many units in ^> of 21 ? 



It will be seen that in firactions, as in whole numbers, it makes 
no difference in the product, which factor is used as multiplier. 

For 12 X I = 9 
And i X 12 == 3^ = 9. 

Here when the whole number is used as multiplier, the answer 
b an improper fraction, which, if changed to whole numbers, is 9. 

Miiltiply 18 by « and i by 18, and tell in what respects the 
answers <u£fer. 
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Multiply ? by 14, and 14 by ?. 

Ib there any difierence in the voZue of the answen? 

In what reflpect do they differ. 



MULTIPLICATION WHERE BOTH FACTORS ARE FRACTIONS. 

1. If we' had J an orange and should give away half of this | 
what part of an orange should we give away ? 

How much is j^ of). 

2. If we have ^ of an oranffe, and should give away \ of it, 
what part of a whole orange should we give away ? 

Ans. If the two halves of any thing be divided Into 4 pieces 
each, the •whole is divided into 8 pieces. ^ Taking ^of ont of 
these halves then, is taking \ of the whole. 

iofiisl. 

3. If we have | of an orange, and give away half of it, what 
part of the whole orange do we ^ve away ? 

Ans. If an orange. is dividea into 4 pieces, and each of these 
pieces are halvedf the orange is dividea into 8 pieces, and each 
piece is ^, of the whole. 

i of i is |. 

4. If you neceive | of an orange, and you give | of it away, 
what part of the whole orange do yon give away ? 

Ans. The orange is divided is 3 parts; if each of these parts 
is divided into 4 parts, the whole orange would be divided into 
12 parts, and each part is ^ of the whofo. 

J of J is A* 

5 If you have an apple and it is cut into 5 equal parts, what 
part of the apple is each piece ? If each piece is cut into 3 equal 
parts, what part of the vmole apple is each piece ? 

Ans. If an apple is cut into 5 equal parts, each ]>art is one 
fifth of the whole, and if each of these pieces is divided into 3 
parts, each part is ^ of the whole. 

6. If you have an orange, and it is divided into 3 equal parts, 
each part is one thirds if each \ is divided into- 6 equal pieces, 
what part of the \ is each piece .^ , 

7. What part of the whoU orange is each piece ? 

8. If a )oaf of bread is cut into 4 equal parts, each part is \. If 

each \ is divided into 5 equal pieces, each piece is \ of the \i 
and ^ of the whole loaf, s of } then is s}. 
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9. If a sheet of paper is cut into 5 pieces, each piece is {. If 
each I is cut into 3 equal pieces, each piece is g of the s, and 

15 of the whole. 3 of 5 then is 15. 

10. If a yard of cloth is cut into 8 equal pieces, and each 
piece is then cut into 3 equal parts, what part of the whole is 
each piece ? 

11. If a bushel of apples is divided into fourths of a bushel, 
and etich fourth is divided into 6 equal portions, what part of the 
whole is each portion ? 

12. If you divide a pine apple into 3 equal parts, and each of 
those parts into 6 equal pieces, what part of the whole is each 
piece? 

13. If you have I of a dollar, and wish to give ^ of it to each 

of 7 children, what part of the whole dollar do you give to each .' 

14. If you have 9 of a lb. of raisins, and wish to divide it 
equally between 3 children, what part of a lb. do you give to 
each.^ 

15. If you have J of a yard of muslin, and divide it into 8 equal 

pieces, what part of i is each piece, and what part of the whole 
yard is each piece ? . 

16. What part of a. unit is J of J ? 

Ans. If a unit is divided into 6 parts, and each of these parts 
into 8, the unit would be divided into 48 parts, and each part is 

45 of the whole* 

Let the following sums be stated in the same manner. 



17. What part of a unit 

18. What part of a unit 

19. What part of a unit 

20. What part of a unit 

21. What part of a unii 

22. What part of a unit 

23. What part of a unit 

24. What part of a unit 

25. What part of a unit 

26. What part of a unit 

27. What part of a unit 

K 



si of J? 

8 I of ^? 

ofi? 
}ofJ? 
siofi? 
^Jofl? 



a 1 
S 5 

87 



ff 



of 



1 > 



II 



si of J? 
sjof^? 
si- of J? 
Jofi? 
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28. What is J of J? 

29. What is i of A? 

30. What is i of i? 

31. What 

32. What 

33. Whs 



39. What is \ of^? What is ^ of}? 

40. What is J of J? What is } of }.i> 

4 1 . What is J of i ? What is \ of {^} 
4St. What is ^ of I? What is J of ^t 
43. What is J of i ? What is } of J ? 

After finding ^ of one third we know that ^oft 
as much. 



much. 

1. What is \ ofi? What is i of §? 

2. What is i of J? What is J off? 

3. What is i of J? What is J of i? 

4. What is J of}? What is ] of |? 

5. What is J of J? What is J of §? 

6. What is i of i? What is J off? 

7- What ifl i of S? What is i of i? 



oftioo thirds is twice 



What is I oft? 

What is} of I? What is } 
What is} oft? 
What is i of J? 
What is} off? 
What is J of J5i? 



11. What IS} of J? What IS} off? 

12. What is J of ,V? What is J of ^? 

13. What is i of ft? What is J of ^? 

14. What is i of I? What is J off? 

15. What is } of i? What is ^ of i? 
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16. What is /q of ? ? What is J of f ? 

17. What is i of ,1? What is ^ of ijj? 

18. What is J of y? What is i of}?? 

1 9. What is i of j% ? What is § of f ? "^ 

20. What is J of J? What is J of 1*5 

21. What is J of}? What is } of J? 

Af\er finding one p^irt of k fraction, we find the other parts 
by maltipUcation. 

Thus afler finding what one fourth of a fraction is, we can 
find three fourths by multiplying by 3. . 

Thus ^ of I is ^, therefore f of } is 3 times as much, 
orfe. 

1. What is J off? What is I of |.? What is J off? 

2. What is J of J? What is | of §? What is i of |? 

3. What is J of j? What is i of {? What is f of |? 
Let the pupil reason thus: What is | of i? One 

sixth of one third is iV ^^ sixth of two thirds is ^V 
Four sixths of two thirds is 4 times as much, or f^. 

4. What is J off? What is i of §? What is § of i? 
What is i of i? What is J of |? What is j of f ? 

What is t of J.? What is f off? 

6. What is I of i»o? What is ^q of {J? 

7. What is H of J? What is }§ of §? 

8. What is ^j of 3? What is | of f? What is J of 

J? What is I of J? What is f of I? 

In multiplying one fraction by another, we are to take a cer- 
tain part of one fraction, as often as there are units in the nu- 
merator of the other fraction. 

Thus, if we are to multiply i by | we are to take a sixth of 4 
four Hme9i, 

To explain the nde for multiplying, when hoik factors are 

fractions, take an example. What is f of | ? 

One fifth of } |s 1^, and this is made by multiplying the <2e- 
nominator 6, by the denominator 5. 

In multiplying 3-5 by 4-6, what effect is produced by multifflying tba 
numerators together ? 
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Three fifths of | is three times as much or ^, and this is made 
bj multiply ingr the numerator 4, by the numerator 3. 
Therefoce muUiplying the denominators together obtained one 

fiflh of I, and multiplying^ the numerators together, obtained 
threelafiha. 



RULE FOR MULTIPLYING WHEN BOTH FACTORS ARE" FRACTIONS. 

Mtdtiply the denominators together to obtain one part, and the 
numerators together to obtain the required number of parts. 

In performing these sums upon the slate, let the pupil use the 
signs thus : 

Multiply i by ^. ix^ = lt- 

Exercises for the slate, for older pupils. 

What is 6 of ^ ? What is § of j ? What is t of i .? 
What is I of I? What is f of Jf ? What is i| of g? 
What is « of t^? What is f| of |iJ ? What is W of 



34€0? 



Multiply U by if. Multiply ^ by i^. 
Multiply iJJ by IS. Multiply m by Mi. 



DIVISION OF VULGAR FRACTIONS. 

DIVISION WHERE ONLY TBE DIVISOR IS A FRACTION. 

If we have 3 apples, how many i in the whole ? Ans. In 
one apple there are tioo halves, and in three apples there are three 
times as many, or six halves. 

If we have 6 dollars, how many | in the whole ? Ans. In 
one dollar there are three thirds, and in six dollars there are six 
times as many , or eighteen thirds ? 

If we have 9 apples how many J ? 

In 8 apples how many J? , 

In 12 apples how many f? 

In 7 apples how many ^} 

What effect is produced by multiplying the denominators together? 
Wiiat is th9 rule for multiplying when both factors are fractions ? 
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It thus appears that when we divide by a fraction Tanleas it 
be an improper fraction) the quotient is larger than the aividend. 

Thus 12 divided by ^ is 48, for there are 48 one fourths in 12 
units. 

Again 9 divided by } is 27, for there are ^ one thirds in 9 units. 

How many { in 8 ? How many i in 12 ? 

Divide 7 by y Divide 6 by J Divide 12 by i Divide 10 by 
I Divide 8 by J Divide 11 by J Divide 12 by A Divide 9 

by I 

How many J in 8 ? How itoany | in 7 ? 

If you divide 8 by J the answer is 24, for there are 24 one 
thirds in 8. But if we are to divide 8 by | there will be but half 
as many. For there is but half as many ttoo thirds as there 
are one thirds in a number. Therefore if 8 divided by | is 24, 
when divided by § it is half as much, or 12. 

How many | in 3 ? 

Ans. In 3 there are 18 one sixth and half as many two sixthB, 
orD. 

How many | in 12? How many | in 2? 

How many | in 4.^ How many § in 6? 

How many i in 3 ? 

Divide 4 by f Divide 5 by i Divide 3 by | Divide 8 by § 

Divide 2 by | Divide 7 by I Divide 5 by ^q Divide 12 by f. 

If you have 12 yards of long lawn and wish to cut a number 
of handkerchiefs of | of a yard each, how many can you make 
from the whole piece ? 

If you have 4 oranges and wish to give | of an orange to your 
mates, to how many could you give them ?> 

If you have 4 pounds of rice to distribute to the poor, and are 

to give I of a pound to each person, io how many persons can 
you give ? 

If a reservoir is filled by a spout in 7 of an hour, how many 
times would the cistern be filled in 9 hours ? 

If a pound of raisins can be bought for | of a dollar, how many 
pounds can you buy for 4 dollars ? 

If i of a barrel of flour will last a family one week, how long 
will 6 barrels last ? 

K* 
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If a COW eats f of a ton of haj a month, how long would 4 
tons last her ? 

If I of a barrel of flour last a family one week, how long will 
10 barrels last ? 

It is seen by the preceding examples, that when a number is 
to be divided by a fraction, it is multiplied by its denominator ^ 
and divided by its mimerator. 

Thus if we are to divide 2 by | we multiply by the denomi- 
nator 4 to change 2 into fourths and then divided by the 3 to 
find how many three fourths there are. 

Divide 3 by i. 

Why do you multiply by the denominator? Why do you 
divide by the numerator ? 



RULE FOR FRACTIONAL DIVISION WHiERS ONLT TBS DIVISOR 18 A 

FRACTION. 

Multiply the dividend by the denominator, and divide theproduet 
by the numerator. 

Examples for the slate. 
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DIVISION WHERE THE DIVIDEND ONLT 18 A FRACTION. 

When the dividend only is a fraction, and we divide it by a 
whole number f we are to find how majiy parts of a £zm«, acerUdn 
number is contained in certain parts of a unit. 

Thus if we divide ^ by 2, we know that ^ does not contain 2 

How is a number divided by a fraction i Why do we multiply S by tbe 
denominator 4 ? Why do we divide by the numerator 3 ? what is the 
rule for fractional division where only tbe divisor is a fraction? 
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units ancef but we can find what part of one time the ) containB 
the 2. 

If ^ is divided by 1 unity we find that it contains it, not once^ but 
^ of once. It can contain two units but ha^f as many times as 
one unit. Therefore ^ contains 1 one half a time, and it contains 
2 just half as oflen, or ^ of a time. ^ divided by 2 tlien is ^. If 
^ is to be divided by 3, we reason in the same way. ^ contains 

1 , ^ a time. It contains 3 only a third as oflen. ^ ot J is |» and 
therefore ^ contains 3, i of a tiij^ie. 

Again, if i^ is to be divided by 4, we reason thus : 

If jI contains 1, ^ a time, it contains 4 only \ as often. 4 ^^i 

is j^. Then ^ contains 4 not Que time, but | of one time. 
Again let | be divided by ^, and we reason thus : 
If I is divided by 1 , it contains it not 1 time, but ^ of one time. 

But it can contain 4 only ^ as often. ^ ^^h ^ t^* 

The dividend | contains the divisor 4, not one time, but 13 of 
one time. 

Divide J, |, J, J, |, |, i\j, each by one. 

Proceed thus : \ contains 1 not one time, but { of one time. 
I contains 1 not one time, biit J of one time, &c. 

Divide 

cc 
c< 

(C 
C( 

ID " 

How oflen is 2 contained in $-' 

Ans. As 1 would be contained | of a timp, 2 is 
contained halfn.s often, or ^^ of one time. 
How oflen is 3 contained in ^? 
How oflen is 5 contained in |? 
How oflen is 6 contained in { .' 
How oflen is 7 contained in iJ ? 
How often is 8 contained in ^^ ? 
How oflen is 9 contained in ^ ? 

When we divide a fraction by a whole number what do we find ? - 
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by 


2 


Divide 
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How often is 10 contained in |? 
How often is 1 1 contained in } ? 
How often is 12 contained in 4? 
How often is 9 contained in { ? 
How often is 8 contained in ) ? 
How often is 9 contained in ^ ? 

Atler finding how often 4 is contained in one part, we find by 
multiplying J how oflen it u contained in a given number of parts. 

For instance, 4 is contained in one fifth 90 of one time. In tioo 

fifths it would be contained twice as oflen, or ^ of one time. 

Again, let f be divided by 4, and we reason thas : 4 is con- 
tained in one seventh <me fourteenth of one time, in 2 sevenths it 
u contained twice as often, or ttoo fourteenths of one time. 

How often is 3 contained in t ^ 

Ans. 3 is contained in I one eighteenth of one time. In | 
it is contained 4 times as often, or Jour eighteenths of one time. 

How often is 4 contained in f ? 

How. often is 5 contained in {.' 

How often is 6 contained in }? 

Divide ^ by 3. Divide » by 5. 

Divide J by 6. Divide } by 7. Divide ^ by 8. 

Divide | by 9. Divide | by 1 1. Divide | by 8. 

How many times is 6 contained in f ? 

How many times is 4 contained in |? 

How many times is 7 contained in |? 

How many times is 8 contained in |? 

How m^ny times is 9 contained in n ^ 
In ail the above cases it will be observed that the answer is 

obtained by simply midtiplying the denominator ofihefracUon by 

the divisor. 

Thus } is divided by 4 thus. 4 is contained in i]^ of one 

time, and in } twice as often, or ^ of one time. It can be seen 
that the answer is obtained by multiplying the denominator of 

What method can always be taken in dividing a fraction by a wbola 
number? 
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I by the divisor 4. This is a method which Can alvjays be pur- 
sued in dividing any fraction by a whole number, viz : '* multi- 
tiply the denominator by the divisor.^* 

But there is another method which is sometimes more conve- 
nient. 

Let X be divided by 4. 

Now the quotient of ^ units divided by 4, is 2 units. Of course 
the quotient of S sixteenths divided by 4, is 2 sixteenths. In this 
case we have divided the numerator by the divisor 4. This can 
be done in all cases where the numeiator can be divided tri^Aim^ 
remainder. 

But when a remainder would be left, it is best to divide, by 
midtiplying tfie denominator. The answer is of the same value 
either way, though the name is difierent. 

For example ; in dividing | by 2, we are to find how many 
times 2 is contained in J. ^Divide by multiplying the denominator 
by 2, and we find that it is contained not once^ but ig of once. 
By dividing the numerator by 2, we find also tliat it is contained 

not once, but $ of once. Now | and i^g is the same value, by a 
different name. For if a thing is divided into eighteen parts, and 
we take four of them, we have the same value as if it were di- 
vided into nine parts and we took two of them. 

Divide the following by both methods, and explain them aa 
above. 
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RULE FOR DIVISION WHERE THE DIVIDEND IS ▲ FRACTION. 

Divide the numerator of the fraction by the divisor, or, (if this 
would leave a remainder^ multiply the denominator hy the Divisor. 

What other method is there I What is the rule for Division when tba 
dividend only is a fraction ? 
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Examples for the slate. 
In the following examples, divide the numerator by the divis&r. 



Divide. 
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<c 
(< 
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C( 
C< 



4 
6 
8 

10 
12 



Divide 
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(c 7 
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In the following examples multiply the denominator by the 
divisor. 
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In the following examples divide the numerator by the divisor. 



Divide g by 3 
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Examples for mental exercises. 

1. If you have | of an orange, and wish to divide it equally 
between two children, what part do you give each ? 

2. If you have } of a load of hay, and divide it equally among 
6 horses, how much do you give each ? 

3. If you have q of a yard of muslin, and divide it into 3 
equal parts, what part of a yard is each part ? 

4. If you have Jq of an ounce of musk, and divide it into 12 
equal portions, what part of an ounce is each portion ? 

6. If you divide IJ of a dollar into 4 equal parts, what part of 
a dollar will each part be ? 

6. If a man owns sS of a cargo, and divides it equally among 
4 sons, how much does he give each ? 
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DIVISION OF ONE FRACTION BT ANOTHER. 

When one fraction is to be divided iby another, the same prin- 
ciple is employed, as when whole numbers are divided by a 
fraction. 

For example, if the whole ■ number 12 is to be divided by }, 
we first multiply hy the denominator 4, to find how often one 
fourth is contained m 12, and then divide by 3, to find how oflen 
three fourths are contained in it. 

In like manner, if we wish' to find how many times, or parts 

of a time, | is contained in ^, we first find how often on« fourth 
is contained ih it, by reasdning thus : 

One unit would be contained in S, two twelfths of one time. 

One fourth would be contained four times as often, or ^ of 
one time. 

We thus find how often one fourth is contained in tS) hy mul- 
tiplying it by 4, thus : 

15 ^ ^ = 13' 
But three fourths would be contained only one third as often, 

and we find a third of p by multiplying its denominator by 3. 
For when we wish to divide a fraction by 3, we multiply its de- 
nominator, and thus make the parts represented by the denomi- 
nator, three times smaller f thus : 

Ij -r o = ^. 

Here the twelfths tire changed to thirty-svxihs ; and a thirty- 
sixth is a third of one twelfth. 

It will be found by examining the foregoing process, that in 
dividing one fraction by another, the fraction which is the dxoi' 
dend has its numerator muUipUed by the denominator of the 
divisor, and its denominator muUipUea by the numerator of the 
divisor. 

Let another example be taken and observe thus. 

Let I be divided by |. ' 

i if divided by one i^nit would contain it not once but i of once. 

I8 any different principle employed In dividing a fraction by a whole 
number ? Explain the process. In tbe above example why was the nu- 
merator of the dividend multiplied by the denominator of the divisor? 
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But if divided by one sixth it would contain it 6 times as often 

or 6 times |, which is ^|. 

Here the numerator of the dividend (|) has been multiplied 

by the denominator of the divisor (t), and we have thus found 
how oflen one sii:th is contained. 

Four sixths would be contained only one fourth as often, ^nd 

we therefore divide ^i by 4 by muUiplijing its denominator and 

the answer is se, and here the denominator of the dividend (1) 

has been multiplied by the numerator of the divisor (J). 

We therefore multiplied the numerator of the dividend by the 
denominator of the divisor to find how often one sixth was con* 
tained, and multiplied the denominator of the dividend by the 
numerator of the divisor to find how oflen four sixths were con- 
tained. 

Let the following be ^rformed and explained as above. 
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This process corresponds with that used in dividing a whole 
number by a fraction. 

For if we divide 12 by | we first multiply it by 4 to find how 
many one fourths there are in 12, and then divide the answer 
by 3 to find how many three fourths there are. 

So in dividing | by | we first multiply it by 4 to find how 

many times one fourth is contained thus (|), and then divide it 
by 3 to find how many times three fourths are contained thus, 

(A)- 

Examples. 
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Why was the denominator of the dividend multiplied b}rths numerator 
of the divisor? Explain how this process torresponds with that used in 
dividing whole numbers. 
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We invert a fraction when we exchange the places of the nu' 
merator and the denominator. 

Thus s inverted is i, and § inverted is 3, and so inverted is iS, 

Now it appears, as above, that if we wish to divide | by 5 we 
are to multiply its numerator (3) by the denominator (6) and 
its denominator (4) by the numerator (2). This is more easily 
done, if we invert the divisor ^^ thus |. 

When the divisor is thus inverted we can multiply the nume- 
rators together for a new numerator and the denominators for a 
new denominator and the process is the same. 

Thus let us divide g by f . 

Inverting the divisor | the two fractions would stand together 

thus I §. We now multiply the numerators and denominators 

together and the answer is i|, and it is the same process, as if 
we had not inverted the divisor, but multiplied the numerator 
of the dividend by the denominator of th^ divisor and its de- 
nominator by the numerator of the divisor. 

This method therefore is given as the easiest rule, but it must 
be remembered that in this process we always multiply the divi- 
dend- by the denominator of the divisor and divide it by the nu- 
merator, as we do in case of whole numbers. 



COMMON RULE FOR DIVIDING ONE FRACTION BY ANOTHER. 

Invert the divisor, and then muUiply the numerators and de- 
norninators together. 

Examples for the slate. 

Divide II by ^. 

Invert the divisor and the fractions stand thus |{ ^f. 

Multiply them together, and the answer is J5|. 
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How is a fraction inverted? . WJiat is the common rule for dividing one 
fraction by anotber ? 
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DECIMAL ADDITION. 

RULE FOR ADDIHG DECIMALS. 

Place figures of the same order under ea^h other. Add each col" 
UYfw, as in Simple AdditioUy and in the anstoer place a separalriz 
between the orders of units and tenths. 

Example. 

What is the sum of 234,406? 4,64d0? 13,234? 2,2? 3650, 
4002? 999,4699? 
Placing units of the samd order under each other, thej stand 

tl»u»: 234,406 

4,6490 
13,234 
2^ 
3650,4002 
999,4699 

4904,3591 

Let the pupils proceed as in Simple Addition, calling the names 
of each order, thus : — 
9 tenths of thousandths added to 2, are 11 tenths of thousandths ; 
which is 1 tenth of thousandths^ to be written under that order; 
and one of the order of thousandths j to be carried to that order. 

1 thousandth carried to 9, is 10, and 4 are 14, and 9 are 2^ 
and 6 are 29 thousandths ; which is 9 diousandthSf to be written 
under that order, and 2 hundredths j to be carried to the next order. 

Thus throufirh the other orders, observing to place a separatrix 
between the orders of units and tenths. 

Arrange the following mixed decinuds according to their or- 
ders, and tlien add them. 

a) 

306,42001. 20,3391. 3246,42. 39,4695. 634,001. 84fi3fXL 

(2) 
99, 987. 65432,02564. 64,65. 596,32. 87632,51739. 36,50. 
51639,2154. 

(3) 
63,204. 6359,42591. 8642,39. 86423,2915. 68,241. 

(4) 
63,9876. 59432,1103. ^,02. 876,3254. 8634,251. 3426,549. 

What is the rule for Decimal Addition ? 
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Exercises .FOR older pupils. 

Let the pupil write. and add the following sums in Decimals, 
remembering to place units of the same order under e€tch other. 

1. 

Four units, six tenths, four hundredths, five thousandths. 

Two tens, foi^r units, sijc hundredths. 

Three tens, two units, two hundredths, seven thousandths. 

Six units, five tenths, seven hundredths, foiir thousandths, three tenths 
ofthousanaths. 

One unit, three tenths. 

9. 

Forty-two units ; sixteen thousandths. 

Fiv« units; sixty-three hundredths qfthovsandths. 

Seventy- four Units; seven thousand five hundred and fifty-three ten<A« 
qf thousandths. 

Two units ; five hundred and sixty tenths efAousandths. 

3. ' 

Two hundred and forty-three units ; two hundred and forty-three thowr 
sandths. 

Seventeen units, nine hundred and seventy-three Withs of thousandths. 

Fifty units ; six thousand seven hundred and forty-three hundredths tf 
thousandths. 

Five units ; eight thousandths. 

One thousand units ; one thousand t«neA« ef thousandths, 

4. 

One thousand and one units ; one thousand and one hundredths of thou- 
sandths. • 

Nine hundred and ninety-nine units ; nine thousand nine hundred and 
thirty hundredths of thousandths. 

Four units ; thirty tenths of thousandths. ' 

Five units j fifty-five thousand and forty-three mUUonthsi 

5. ^ 

Sixteen units ; seven hundred and sixty-four thousandths. 

Two units 3 forty -five hundredths of thousandths. 

Fifty units ; forty-two million^s. 

Seven units ; nine hundred and ninety-eight tenths qf thousandths. 

Six units ; five hundred and forty-nine miUionths. 

6. - 
Four thousand units ; four thousand tenths of thousandths. 

Forty-one units ; four thousand, four hundred and nine hundredths of 
thsusandths. 

Seven units; eighty-seven tenths, of thousandths. 

Four hundred and forty-one units ; ninety-nine hundredths. 

Four units , four hundredths of thousandths. 

7. 

Seventeen units ; nine thousand eight hundred and sixty hundredths tf 
thousandths. 

Nine units ; sixteen tenths tf thousandths, 

iFoux units i fifty-five hundredths. 
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Sixty-three units ; ninety-nine mUliaiUhs. 

One unit j seventyrfour thousandUu. » 

8. 
Five liundred and forty-four uniU) ; eight thousand seven hundred and 
fifty-five miUionths. 
Ninety 'nine units ; four hundred hundrtdths of thousandths. 
Six units ; eight hundred and eighty-eight tRousandUis. 
Eight thousand units ; seventy-four teuths qf thousandths. 
Six units j eighty-eight hundredths, 

9. 
Seventeen units ; forty thousandths. 
Five units ; ninety-three miUionths. 
Forty-four units : eighty-seven hundreeUhas 
Six units ; nine hundred and ninety-nine thousandths. 
Four hundred and twelve unitis ; seventy-five tenths of thousandths, 

10. 
Seventy-eight units ; four thousand and five tenths qf thousandths. 
Two units j five hundred hundredths of thousandths. 
Seven units j eighty-nine miUionths. 

F^ive hundred and seventy-two units ; seventy-six thousand, eight hun- 
dred and sixty-four hundredths of thousandths. 
Nine thousand and fifty units j nine thousand and fifty iniUionths. 

11. 

Five hundred and eighty-seven units; twenty-nine hundred tenths of 
thousandths. 

Forty units ; five hundred and sixteen TMUionths. 

Eight units ; four hundred and ninety-six thousand miUionths. 

Five hundred and forty -two units j two thousand hundredths of thour 
sandths. - 

Seventeen units ; nine thousand nine hundred hundredths of thousandths, 

12. 
Sixty-five units ; uixty-five hundredths of thousandths. 
One hundred and eighty units, one hundred and eighty tenfhs of tAoii- 
sandths. 
Twenty-four units ; twenty-four mXUionths. 
Sixteen units ; sixteen hundredths. 
Five units ; five thousandths. 
Fifty units ; fifty hundredths qf thousandths. 



DECIMAL SUBTRACTION. 

If 2 tenths, 4 hundredths of a dollar, be taken from 4 tenths, 
6 hundredths, what wilt remain ? 

If 3 hundredths, 5 thousandths of a dollar, be taken from 5 
hundredths, T thousandths, what will remain ? 

If 5 dimes, 6 mills, be taken from 7 dimes, 8 mills, how much 
will remain ? 

If 4 dimes, 5 cents, be taken fronx7 dimes, Scents, how much 
will remain ? 



\ 
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If 4 units, 6 tenths, be taken from 6 units, 8 tenths, how 
mucl^ will remain ? 

In simple subtraction, if the number in any order of the minu- 
end, was smaller than the one to be subtracted, what did you do ? 

The same is to be done in Decimal Subtraction. 

Take 4 tenths, 7 hundredths of a dollar, from 6 tenths, 5 hun* 
dredths. 

In which order is the number pf the sabtrahend the largest f 

Can 7 hundredths be taken from 5 hundredths ? What must 
be done in this case ? 

Take 5 dimes, 6 cents, from 8 dimes, 9 cents. 

In which order is the number of the subtrahend the largest? 

Can 9^ cents be taken from 6 cents ? What must you do in 
order to subtract ? 

Subtract 7 hundredths, 8 thousandths of a dollar, from 8 liun- 
dredths, 7 thousandths. 

Can 8 thousandths be subtracted from 7 thods&ndths ? What 
must be done in this case ? 



RULE FOR DECIMAL SUBl^RACTION. 

Proceed by the rule for common Subtractionf and in the anatoer 
place a s^uiratnx bettoeen the orders of units and tenths. 

Example. 

Subtract 2,56 from 24,329. Placing the subtrahend under the 
minuend, so that units of the same order stand in Ihe same 
column. They stand thus : 24 329 

, 2^56 

21,769 

Let the pupil learn to subtract in this manner : 
Nothing from 9 thousandths, and 9 remains to be set down. 
6 hundredths cannot be taken from 2 hundredths ; we therefore - 
add 10 hundredths to the minuend, which makes 12. 6 taken 
from 12 leaves 6. As 10 was added to the minuend, an equal 
quantity must be added to the subtrahend. 1 of the order of 
tenths IS the same as 10 hundredths, we therefore add 1 to the 5 
tenths, making it 6 tenths. 6 tenths cannot be taken from 3 

What is the rule for decimal subtraction f Employ the method above in 
adding other decimals. 
^ L* 
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tenths, we therefore add 10 tenths to the minaend, which makes 
13. 6 taken from 13, leaves 7. As 10 tenths was added to the 
minuend, an equal amount must be added to the subtrahend. 
1 of the order of units is the same as 10 tenths, we therefore add 
1 to the 2 units, making it 3 units. 

Proceed thus through all the orders, rememberihg to place a 
Beparatrix between the orders of units and tenths. 

Let the following sums be arranged and subtracted in the 
same way : 

Subtract 25,25 

« 790,4 

« 2,4693 

« 5,34689 

« 6,6543 

" 432,54916 

" 53,00300 

" 832,2 

« 51,895 

« 8,4156 

« 321,01013 

«' 659,09543 



£XERCIS£S FOR OLDER PUPILS. 
1. 

Subtract two tens, four units, three tenths, five hundredths, and four 
thousandths ; from four tens, two tenths, five hundredths, and four 
thousandths. 

S. 

Subtract two tens, three units, six tenths, nine hundredths, and three 
thousandths ; from four tens, four units, three thousandths, ana five tenths 
of thousandtliB. 

3. 

Subtract two units : four thousand three hundred and seventy-foor 
tenths qf thousandths ; nora 
, Twenty-three units ; seven thousand five hundred taUka qf thomumdthB, 

4, 

Subtract ninety-eight units, two thousand nine hundred and eighty* 
Beveti tenths of thousandths 'f from 

Seven hundred and seventy-seven units, four thousand three hundred 
and twenty-six tenths ofthousoTuUhs. . 

5. 
Subtract seven units, six thousand five hundred and forty-three tmtka cf 
thousandths} from 
Three hundred and sixty-nine units, forty-two kt m dr^ it ht* 



from 


62,904 


u 


996,409 


it 


354,26a 


u. 


40,62 


(I 


23,3291 


u 


542,65329 


(( 


646,01201 


(( 


9988,659 


u 


64,59432 


(I 


400,21 


ti 


4333,0063 


it 


679,2941 
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6. 
Subtract Mventy-wven nnitfl, twenty-four tenths cf ikonaaniika ; firom 
Two hundred and twenty-five units, seven thousand six hundred and 
fifty-four ttnXks of Uioiisandths, 

7. 
Subtract twelve units, one mUUoiUh; from thirty units, ten thousandths, 

8. 
Subtract one hundred units, eleven tenths qf thousandths } from 
Three hundred units, one tenth* 

9. 
Subtract five hundred and fifty miUienths ; from ninety five hundredths. 

10. 
Subtract ninetv-Aght units, fifty-four tenths tf thousandths ; from 
Eight hundred and eighty-seven units, thirty-four tenths qf thousandths* 

"ll. 
Subtract twenty units, seven thousand three hundred and twenty-one 
tenths of thousandths ; from 

Thirty-nine units, eighty-four thousand, three hundred and twenty-one 
imndretUhs of thousandth, ^ 

12. 
Subtract forty units, twenty-five thousands, nine hundred and eighty- 
three AinufredtA^q^tAoiwaiuitA^; from 

Eight hundred and forty-one units, sax hundred and forty-three tenths 
9f thousandths* 

13. 
Subtract eight units, forty-one tenths tf thousandths ; from 
4Seventy-8even units, forty-three thousand and eleven milUonths. 

14. 
Subtract eight units, one thousand and fourteen miOumths} bom 
Eight hundred units, twenty-one tenths qf thousandths. 

15. 
Subtract four hundred units, sixty kunire^^hs ; from 
One thousand units, three tenths. . 

16. . 
Subtract fifteen hundred mi2I»ontJk«; from 
Eighteen hundredths of thousandths. 

17. 
Subtract eighty units, eiflbty thousandths; from 
Eight hundretf units, and eighty nulUonths. 

18. 
Subtract two units, seventy-nx thousand and eight m^onths ; from 
Wine hundred and eighty-seven units, forty -four AuiutrstttA* qfthot u o n dth t . 



DECIMAL MULTIPLICATION. 

In explaining decimal multiplication, it is needful to under- 
gUnd the mode of multiplyinfir and dividing by the sevaratrix. 
If we have 2,34 we can mu^e it ten times greater, by moirisu^ 



138 



ARITHMETIC. SECOND PART. 



the separatrix one order to the rj^ht, thus, 23,4. For 23 units, 
4 tenths, is ten times as much as S^units, 34 hundredths. 

It is therefore multiplied by 10. 

We can multiple it by 100' by removing the separatrix entire- 
ly, thus, 234, for the two units and 34 hundredths, become 234 
units, and are thus multiplied by 100. 

Whenever therefore we wish to multiply a mixed or pxvte 
decimal, by any number composed of 1 and ciphers, we can do 
it by moving the separatrix as many orders to me rigfUf as there 
are ciphers in the nmltiplier, « 

Examples. 



Multiply 


462,5946 


by 


100 


U 


2,6395 


it 


1000 


it 


4,63956 


ti 


10000 


it 


54,6329 


(4 


10 


(( 


4,6930 


(( 


1000 


{( 


,3694 


(( 


100 


it 


4,6934 


{( 


10000 



But if the decimal has not as mxaj figures at the riffht, as are 
needful in moving the separatrix, ciphers can be added thus. 
Multiply 2,5 by 1000. Then in order to multiply by a number 
composed of one and ciphers, it is necessary to move the separa> 
trix as many orders to the riffht, as there are ciphers in the mal> 
tiplier, 1000 ; in order to do tnis,4wo ciphers must be added thus, 

2500, 

Here 2 urdtSf and 5 tenthsy are changed to 2 thousands and 5 
hundreds^ and of course are- made 1000 times larger, or multipli- 
ed by 1000. 

In the following examples, in order to multiply by moving the 
septiratriXf it is necessary to add ciphers to the right of the mid- 
tiplicand. 



Multiply 



Examples. 



<c 

it 



3,7 

2,35 

2,5 

34,200 



by 



C( 



100 

1000 

10000 

100000 



Multiply 5,2 
" 36,3 

" 3,869 

« 5,6469 



by 

u 

(C 

u 



100 

1000 

10000 

100000 



How can decimals be multiplied by aay number composed of 10 cipbers? 
What is done if the dechnal has not as many figuxes at tlie right as ars 
faquired? 
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Division also, can be performed on decimals, by the use of the 
Beparatriz. 

Whenever we divide a number, we make it as much smaller^ 
as the divisor is greater than one. 

If we divide by 10, as 10 is ten times greater than ovu, we 
make the number 10 times smaller. 

If we divide by 100, we make the numbers 100 times smaller. 

If therefore we make a number 10 or 100 times smaller, we 
divide by 10 or 100. 

If we make it 1000 times smaller, we divide by 1000, &c. 

If then we are to divide 323,4 by 10, we must make it 10 
times smaller. This we<can do br moving the separatriz one 
order to ^ the lefl, thus, 32,34. If we are to divide by 100, we 
can do it by moving the separatriz ttoo orders to the lefl, Uius, 

If we are to divide by 10000, we ca^ do it by moving the 
separatriz 4,orders to the lefl, thus, 3234. 

Whenever therefoi'e, we wish to divide a pure or miiCed deci- 
mal, by a number composed of \ and ciphers, we can do it by 
moving the separatriz as many orders to tiie 2^, as tliere are 
ciphers in the divisor. 

Examples. 

Divide 

tt 
u 

But if the decimal has not enough figure? to enable the sep- 
aratriz to be moved, according to the rule, ciphers must be 
prefixed. 

Thus if we wish to divide 3,^ by 100, we do it thus, ,032. 
Here the 3 is changed from 3 units ^ to 3 hundredths ^ and of course 
made 100 times less. 

Examples. 



Divide 


32,5 


by 


10 


u 


342,6 


i< 


100 


it 


469,3 


« 


1000 


i( 


46936,7 


u 


10000 


<( 


23469j8 


tt 


100000 



32,69 


by 


10 


3269,1 


tt 


100 


2396,4 


tt 


1000 


12346,95 


tt 


10000 


15463,96 


tt 


100000 



Divide 2,4 by 100 

" 32,4 « 1000 

« 932,5 " 10000 



Divide 

tt 

tt 



23,4 by 
246,4 " 
293,6 " 



10000 
100000 
100000 



When we divide a number, how mujch smaller do we make its' How 
can we divide a decimal by any number composed of 1 and ciphers ? 
What is done if the decimal has not ngures enough? 
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Divide 21,6 by 100000 

" 600,7 " 1000000 

« 286,9 " 10000000 

" 542,8 « 100000000 



Divide 546,9 by 100000 

« 32,3 " 1000000 

« 100,4 " 10000000 

" 3694,9 « , 1000000 



A decimal candsobe multiplied, by expunging the separatrix. 

Thus 2,4 is multiplied by 10, by expunging the separatriXi 
thus, 24. 

2,56 is multiplied by 100, by expunging the separatrix, thus, 
256. 

In all these cases, the decimal is multiplied by a number com- 
posed of 1 , and as many ciphers as there, art decimals at the right 
of the separatrix which is expunged. 

If you expunge the separatrix of the following deciitials, by 
what number are they multiplied .'* 

2,46. 3,295. 54,6823. 

54,63. 89,46321. 5,6432. 

How can you multiply 3,1 by 10 ? What is it afler this mul- 
tiplication ? 

How do you multiply 3,12 by 100 ? What is it after this mul- 
tiplication f 

How do you multiply 9,567 by 1000.^ What is it after this 
multiplication ? ' 

If the separatrix is expunged from 2,52, by what is it multi- 
plied ? 

If the separatrix is expunged from 2,56934, by what is it mul- 
tiplied.^ 

If the separatrix is removed from 5,943216, by what is it mul- 
tiplied? 

If the separatrix is removed from 3,4621, by what is it multi- 
plied ? 

If the separatrix is removed from 3,5, by what is It multiplied ? 

If a man supposes he owes $ 54,23, and .findsf he owes 10 times 
as much, what is the sum he owes ? How do you perform the 
multiplication with the separatrix.? What does the number 
become after being thus multiplied ? 

Multiply in the above mode $244,635 by 10, by 100, and by 
1000. What does the sum become, by each of these operation^ ? 

Divide $ 244, 635 by 10, by 100, and by 1000, with the separa- 
trix. What does the sum become by each of these operations I 

What e^ct is produced by expunging tbe neparatriz of a decimal ? In 
this case by what number is the decimal multiplied ? 
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Di?ide and multiply, with a separatriz, $ 2556,436, by 10, by 
100, and 1000. 

If before multiplying ^ the mtUtiplieaTtd is made a certain nam- 
bor of times larger f the product is made as much larger. If the 
multiplicand is made too large, the product is as miuh too large* 

For example ; 

If we wish to find how much twice 2,3 is, we can change it to 
whole numbers, and multiply it by 2, and we know tlie answer 
ia 10 times too large. For 23 is 10 times larger than 2,3, and 
therefore when it is multiplied by 2, its product is 10 times too 
large. If then we make~ it 10 times smuler, we shall have the 
right answer. Whenever, therefore, we wish to multiply a de- 
cimal, we can change it to whole numbers, and multiply it by 
the rule for common multiplication. We then can make the 
product as much smaller, as we made the multiplicand larger, 
by changing it to whole numbers. 

For instance, if we wish to multiply 3,6 by 3, we can expunge 
the separatrix, and the multiplicand becomes 10 ng 
times too large. We then multiply it as in whole n 
numbers thus, 

This product is also 10 times too large, and we ^^ 
find the right answer, by placing a separatrix so as to divide it 
by 10, thtis making it ten times smaller. 

In like manner, if the multiplier is increased a certain num- 
ber of times, the product is increased in the same proportion. 

If we are to multiply 32 by 2,3, and should by expunging the 
separatrix, change the multiplier to wh9le numbers, it would 
make the product 10 times too large, and to obtain the right an- 
swer we must divide the product oy 10 with a separatrix, thui 
making it 10 times smaller. 

Multiply 2,5 by 4. 

By what number ^o you multiply, when you expunge the 
separatrix of the decimal ? 

What is the product of the multiplication afler the separatrix 
is expunged ? How much too large is this product ? 

How do you divide, this product by the same number as you 
multiplied the decimal.^ 

Explain each process as above. 

What is the effect on the product, if the multiplicand is made a certain 
number of times larger ? How is the right product to be obtained ? What 
is the effect on the prodact, if the multiplier u increased a certain number 
oftinxes.' 
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Multiply 


12,46 


by 5 


Multiply 


3^ 


by 6 


it 


18,23 


« 8 


It 


52,23 


it 7 


tt 


,340 


« 9 


it 


286,45 


« 8 


it 


36,2 


tt 7 


a 


123,678 


" 9 


it 


25,36 


" 5 


u 


32,92 


" 12 


a 


44,4^ 


tt 4 


it 


64,(>4 


* 11 


tt ^ 


92,1234 


it 7 


tt 


988,931 


tt 9 


Multiply 


329 by 


2,4 


Multiply 


764 by 


8,925 


tt 


426 « 


3,5 


It 


2875 " 


72,63 


it 


362 " 


39,5 


it 


30021 " 


984,4 


it 


4689 . « 


2,36 


a 


«643 « 


6,529 


. it 


4693 « 


5,462 


a 


2875 «* 


,462 


it 


32678 « 


6,8246 


it 


7628 « 


,3596 



Let the multiplier be 2,4, and the multiplicand is 3,6. Chang* 
ing the multiplier to whole numbers, would make the product 
ten times too lar^e. Should the mtdtiplicand be changed to 
whole numbers, the product would avain be made ten times 
larger, so th%t it would be made 100 times too large. There- 
fore to bring the answer right, we must divide it by 100, thus 
raaHing it 100 times smaller. This is done by the use of a 
separatriz. 3,6 and 2,4, when changed to whole numbers and 
multiplied together, are 864. This is 100 times too large, and 
is brought right, by dividing it by 100, thus,. 8,64. 



RULE FOR EXPLAINING DECIMAL MULTIPLICATION. 

Change the Decimals to whole numbers by expun^ng the sepa- 
ratrix. Multiply as in whole numbers. Divide me answer bu 
the product oj the two numbers by which the factors were mvltif 
pliedj in expunging the separairvx. , 

Example 

Multiply 8,61 by 4,7. 
Change these to whole numbers, and they become 861 and 
47. (Here the multiplicand, in expunging the separatrix, is 
multiplied by 100, and the multiplier by 10.) Multiplying them 
together, they produce 40467. The product of the two numbers 
by which the factors were multiplied, (10 and 100), is 1000. 
Dividing 40467 by it, gives the answer 40,467. 



How is the rigbt product obtained f What is tbe rule for c^fatiisiy tbe 
process of decimal muItipUcation ? 
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Examples. 
Multiply 2,37 by 4,6. 

By what do tou multiply each factor when you remove the* 
sepafatrix ? w hat is the product of the two numbers by which 
you multiplied the factors ? 

How do you divide by this product ? 

Multiply 2,64 by 3,8 

« 36^3,68 "' 48,78 

« 6895,40 " 3,651 

" 334,02 " 28,54 

« 2195,334 « 3,2 

" 3466,567 " ,51 

', " 937,8 " ,84 

" 1234,636 « 36,4 

« 765,3 " 1,23 

« 89123,002 " ,591 

The following common rule for decimal multiplication, in- 
cludes all the owers, and may be used afler understanding the 
preceding. 

COMMON RULE FOR DECIMAL MULTIPLICATION. 

Multiply as in whole numbers^ and then point off in the pro- 
ductf as many orders of decinuUs, as are found m both, the factors. 



Multiply 

u 
l< 

tt 



EXAI 

3,69 by 3,8 

18,600 " 5,9 

224,7 " 2,3 

9,4^ « 3,4 


MPLES. 

Multiply 12 
" 1,94 
« 351,9 
« ,658 


by 
(( 

it 

It 


4,6 

,600 

6 

,236 


DECIMAL 


. DIVISION. 





In order to understand the process of Decimal Division, it is 
needful to recollect the method of dividing and multiplying, by 
ciphers anfd a separatrix. 

If we wish to multiply a number by a sum composed of 1 tuith 
ciphers added to it, we add as many ciphers to the multiplicand, 
lis there are ciphers in .the multiplier. Thus if we wish to mul- 
tiply 64 by 10, we do it by adding one cipher, 640. If we are to 
multijply by 100, we add two ciphers thus, 6400, &c. 
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MalUpljr 3 by 100 
" 19 " 1000 



Examples. 

Multiply 46 by 100 
2 *' 100000 



u 



If we wish to multiply a decimal by any number composed of 
1 with ciphers annexed^ we can do it by removing the separatrix 
as many orders to the rights as there are ciphers in the midtipiier. 

Thus if ,2694 is to be multiplied by 10, we do it thus ; 2,694. 
if it is to be multiplied by 100, we do it thus ; 26,94. If it is to 
be multiplied by 1000 we do it thus \ 269,4. But to multiply by 
a mHUan, we must add ciphers also, in order to be able to move 
the separatrix as far as required, thus ; 269400,. 



Examples. 



Multiply 2,64 by 10 
" 36,9468 " 100 

" 3,2 « 1000 



Multiply. 6,4 by 
" 1,643 " 

« 3,2 « 



10000 

10 

1000000 



The same method can be employed in dividing decimals, by 
any number composed of 1 and ciphers annexed. 

The rule is this. Remove the separatrix as many orders to the 
left, as there are ciphers in the divisor. 

Thus if we wish to divide 23,4 by 10, we do it thus ; 2,34. 

If we wish to divide it by 100 we do it'thus, ,234. But if we 
wish to divide it by a thousand it is necessary to prefix a cipher 
thus, ,0234. If we divide it by 10,000 we do it thus, ,00234, 



Divide 



ti 



2,4 

2,46 

3,2 

2,4 

Multiply 2,4 
Divide 328,94 
Multiply 326,94 



by 
« 

« 

u 



Examples. 

100 
10 



1000 

10 

10 

100 

loa 



Divide 



24,3 
246,9 
2,3 
34,26 
Mult'y. 34,26 
Divide 3,2 
Multiply 3,2 



it 



by 

H 
it 
ii 
ti 
it 
it 



10 

100 

100000 

1000 

1000 

10000 

10000 



It is needful to understand, that a mixed decimal can be 
changed to an improper decimal fraction. 

For example, if we change 3,20 to an improper decimal frac- 
tion, it becomes' 320. Auiu2re(2fA5 (too), which is an improper frac- 
tion, because its numerator is larger than the denominator^ 

— ■ ■■ ^ !■ ■ > I. ■» .^ ■ I . I I .1 ■! — ■■■■■—■■■ M i^ 

Wbat is the rule for dividing decimals by any number composed of 1 
and ciphers ? What can a mixed decimal be changed to ? Give an exam 
pie. 
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fiut we cannot ezpreM the denominator of 320 hnndredtfas, by 
a separatrix in the usiud manner, for the rule requires the aepa- 
ratrix to stand, so that there will be as many figures at the right 
of it, as there are ciphers in the denominator. 

If then we attempt to write 320 hundredths in this way, it 
will stand thus, 3,20, which is then a mixed decimal and must 
be read three units and 20 hundredths. If it is written thus, 3Vi 
it is then a vulgar and not a decimal fraction. 

But it is convenient in explaining several processes in frac- 
tions, to have a metliod for expieaaing improper decimeU fractions. 
without writing their denominator. The following method 
therefore will 1^ lised. 

Let the interted separatrix be used to express an improper de- 
cimal fraction. Thus let the mixed decimal 2,4 which is read 
tipo and four tenths f be changed to an improper decimal thus, 
2^4 which may be read twenJtyfour tenths. 

The deno-miiyUor of an improper decimal, (like that of other 
decimals) is always 1 and as many ciphers as there are figures at 
the right of the separatrix. It is known to be an improper deci- 
mal, simply by having its separatrix inverted. 

Thus 24'69 is read, two thousand four hundred and sixty-nine 
hundredths. 239^6 is read, two thousand three hundred and 
ninety-six terUhs^ &c. 

£X4MPLES. 

Change the following mixed decimals to improper decimals^ 
and read theni. ^ 

246,3 24,96 32,1 

326,842 3,6496 49,2643 

8,4692 368,491 26,3496 

RULE FOR WRITING AN IMPROPER DECIMAL. 

Write as if the numerator were whole numbers, and place an 
invited separatrix, so that there will he as maiiy figures at t/te 
right, as there are ciphers in the denominator. 

Write the following improper decimals. 
Three hundred and six tenths. 
Four thousand and nine hundredths. 

Two hundred and forty-six thousand, four hundred and six 
tentlis. 

What is the denominator of an fanproper decimal ? How is it known to 
be an improper decimal ? What is the rule for writing impn^r <feciiiials ? 
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Three millions, five hundred and. forty-nine tenths of ihou' 
aandtks. 

Two hundred and sixty -four thousand, fiv€ hundred and six 
thousandths. 

Fiire hundred and ninety -six terUhs. 



DECIMAL DITISIOM WHEN THE DIVISOR IS A WHOLE NUMBER. 

The rules for Decimal Division are constructed upon this 
principle, that any quotient figure must always be put in the 
same order as the lowest order of that part of the dividend taken. 

Thus if we divide ,25 (or two tenths, five hundredths,) by 5, 
the quotient figure must be* piit in the hundredth' order, thus, 
(,05) because the lowest order of the dividend is hundredths. 

Again, if ,250 is divided by 50, the quotient figure must be 5 
thousandths J (,005) for the same reason. 

Let us then divide ,256 by 2. We proceed exactly as in the 
Short Division of whole numbers, except in the use of a separa- 
trix. Let tlie pupil proceed thus: 2) ,256 

,128 

2 tenths divided by 2, gives 1 as quotient, which is 1 tenths 
and is set under that order with a separatrix before it. 5 hun- 
dredths divided by 2, gives 2 as quotient, which is 2 hundredths, 
and is set under that order. 

1 hilbdredth remains, which is changed to thousandtfiSj and 
added to the 6, making 16 thousandths. 

This, divided by 2, gives 8 thousandths as quotient, which is 
placed in that order. 

If the divisor is a whole number, and has several orders in it, 
we proceed as in Long Division, except we use a separatrix, to 
keep the figures in their proper order. Thus if we divide 15,12 
by 36, we proceed thus: 

We first take the 15,1, and divide it, re- 36)15,12(,42 
membering that the Quotient figure is to be 14,4 

of the same order as tne lowest order in the 73 ^ 

part of the dividend taken, of course the quo- 73 

. tient4 is 4 tenths (,4) and must be written — Tin" 

thus in the quotient. ' 

On what principle are the rules for decimal division constructed i Ex- 
plain the example givei\. If the divisor is a whole number, and has seve- 
ral orders, bow do we proceed ? 
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We now sabtract 36 times ,4 which is 14,4, (see rule for De- 
cimal Multiplication, page 1^) from the part of the dividend 
taken and 7 teTilhs (,7) remain. 

To this bring down the 2 hundredths. Divide, and the quo- 
tient figure is ^i hundredths^ which must be set in that order in 
the quotient. 

Subtract 36 times ,02 (or ,72) from the dividend and nothing 
remains. ' 

Let the following sums be performed and explained as above. 

Divide 76,8 by 24 I Divide 37,8 by 21 
" 94,6 « 43 1 " 85^ " 26 



Sometiines ciphers must be prefixed to the first quotient figure j to 
ffutke it stand in its proper order. 

For example, let ,1512 be divided by 36, and we proceed thns, 
. We take ,151 first, which is 151 thmt- 36),1512(,0042 
sandths (for the denominator of any deci- 144 

mal is always of the same order as the "0072* 

Imoest order 'ixtkeii). 'o072 

This divided by 36 ffives 4 as quotient. 1 — j- 

This 4 is 4 thousandths, because the lowest UUUU 

order in the part of the dividend taken \h thousandths. There- 
fore when it is put in the quotient it must have two ciphers and 
a separatrix prefixed thus ,004. 

We now subtract from the dividend 36 times, ,004 or ,144. 
(See rule for Decimal Multiplication.) 

It is desirable in such cases to place ciphers and a separatrix 
in the remainder, to make them stand in their proper orders. 

To the remainder (,007) brin^ down the 2 tenths of thousandths^ 
making 72 tenths of thousandths. 

This divided by 36 gives 2 tenths of thousandths as quotient, 
which is set in that order. 36 times 2 tenths of thousandths (or 
,0072) being subtracted, nothing remains. 



Sometimes we must add ciphers to the dividend before we can. 
beffin to divide. 
Tor example, let ,369 be divided by 469, and we proceed thus, 

Explain tbe example given. Of what order is the denominator of any 
decimal ? 

M* 
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We find that ,369 cannot be divided 469),3690(,00078 
by 469, 8o we add a cipher to it, mak- ,3283 

inff it 3690 tenths of thousandths. 04070 

This divided by 469 gives 7 as quo- ^03752 

tient, which is 7 tenths of thousandtlis, * ^^ ^ 

G0007) because the lowest order of the »""dl» ||| 

aividend is of that order. 

We now subtract 469 times ,0007 (which is ,3283) from the 
dividend, and ,0407 remain. 

To this remainder we add a cipher, and change it from 407 
tenths of thousandths to 4070 hundredths of thousandths. 

This divided by 469 gives 8 as quotient, which is 8 hundredths 
of thousandths, because the lowest order in the dividend is hun- 
oredths of thousandths. 

We now subtract 469 times 8 hundredths of thousandths (or 
,03752) from the dividend and ,00318 remain. 

We could continue dividing, by adding ciphers to the remain- 
ders, but it is needless. Instead of this we can set the divisor 
under the remainder as in common division, thus ^is 

It is not needful to retain the separatriz and ciphers' when 
thus writing a remainder, because when put in the quotient, it 

is not considered as the |s| part of a whole number, but as a part 
of the Imoest order in the decimal j by which it is placed. 

Thus when this is put with the above quotient, we read the 
answer thus, 78 hundredths of thmisandths^ and m of another 
hundredth of thousandth. 

Let the rollowing sums be perfbrmed and explained as above. 



Divide 


3,694 


by 


84 


Divide 


42869 


by 


95 


it 


,36946 


« 


841 


It 


3,69428 


it 


49 


tt 


3,26 


ti 


589 


a 


,260 


a 


482 


it 


32,4 


i€ 


386 


it 


481,4 


ti 


81 


a 


364,6 


it 


99 


a 


28,1 


u 


15 



Decimal Diinsion when the Divisor is a Decimal. 

When the divisor is a dedmal, we proceed as in dividing by a 
Vulgar FractioUf viz. 

We multiply by the deiunninator, and divide by the nurtierator. 

Thus if we are to divide 24 by ,4, we are to find how many 4 
tent hs there are in 24. 

WJhatis the rule for decimal diTisioD, when tbe divisor is a decimal ? 
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We first multiply 24 by the denominator 10, to find how manjr 
one tenths there are, and then divide by the numerator 4, to find 
how many 4 tenths there are. 24 is multiphed by ten, thus ; 
24^0, and has the inverted scparatrijc, to sliow tliat it is not 240 
whole nwmberSy but ient/is. 

We now have found that in 24 there are 240 one tenths, we 
now divide by 4, to find how many 4 tenths there are. The 
answer is 60, which according to the rule, must be of the same 
order as the loicest order in the dividend, or 60 tenths , and must 
be shown by the inverted separatrix thus (6^0.) This may be 
changed to whole numbers by reverting the separatrix thus (6,0.) 

When the dividend is a decimal^ we can multiply by remov- 
inff the separatrix. 

Thus let 8,64 be divided by ,36. 

Here we are to multiply by 100, to find how many one httn- 
dredtJis there are in the dividend, and then divide by 36 to find 
tow many 36 hundredths there are. 

We multiply by 100, by removing the 36)864,(24 
separatrix two orders toward the right, and 72 

then dividing by 36, we have 24 as answer, J44" 

which IS 24 units, because the dividend is ]44 

uniU. - ^ 



If the divisor is a mixed decimal, we change it to an improper 
decimal, and then proceed as before, muUiplifing by the wenomi. 
nator and dividing by the numerator. 

Thus let 10,58 be divided by 4,6. 

We first change the divisor into an improper decimal thus, 
4'6 (46 tenths.) 

We now are to multiply the 10,58 by 10, to find how many 
one tenths there are, and then divide by 46, to find how many 
46 tenths there are. Atwin'' «/o q 

We multiply by 10 by remoVing the '^J^^Pi'^t^ 
separatrix thus, 105,8, and proceed as fol- — ; — . 

lows. ^ 3,8 

Here we divide 105 units by 46, and the ^3,8 

quotient figure is 2 units, 000 

We then subtract 46 times 2 units from the dividend, and IS 
units remain. To this bring down the 8 tenths. This is divide* 

If the divisor be a mixed decimal, what is the process? 
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88 if whole numbers, but the quotient 3 is 3 terUks, because the 
lowest order in the dividend is tenths. It is set in the quotient 
with the separatrix before it, and then 46 times ,3 (or 13,8) is 
taken from the dividend, and nothing remains. 
Let the following sums be performed, und explained as above. 



Divide 46,4 


by 3,6 


Divide 


891,6 


by 


^ 


« ,431 


2,41 


<( 


8,964 


« 


8,6 


« 4,56 


« 3,64 


it 


89,96 


ti 


4,861 


« 464,92 


" 3,2649 


« 


8,641 


it . 


,4169 



The following then is the rule for Decimal Division. 

RULE FOR PECIMAL DIVISION. 

If the divisor is a whole number, divide as in common division^ 
pldaTig each quotient figure inthe same order as the lowest order 
of the dividend taken. 

If the divisor is a decimal j multiply by the denominator , and 
divide by the numerator j placing each quotient figure in the same 
order as the Ixrwest order of the dividend taken. 

If the divisor is a mixed decimal^ change it to an improper 
decimal, and then proceed to multiply by the denominator and 
divide by the numerator. 

J\r. B. The rude for multiplying and dividing Federal Money ^ 
is the swme as for DectTnals, 

Examples. 

« 

How many times is $ 2,04 contained in $ 9,40 ? 
Divide $2,04 by $,84 
« ,02 " 8,41 

«* 2,41 « 19,24 • 

« 324,07 " 64,81 

« 20,46 " ,49 

As it is found to be invariaJfly the case that the decimal orders 
in the divisor and quotient always equal (hose of the dividend, the 
common rule for decimal division is formed on that principle, 
and paay now be used. 

COMMON RULE FOR DECIMAL DIVISION. 

Divide 9S in whole numbers; Point off in the quotient erumgh 
decimals to make the decimal orders of the divisor and quotient 

1 — • - - — I ■---■■-■---- . ^ ^ ^- ^ 

What is the rule for decimal division? What is the common rule for 
'f'tcimal division i ' 
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together equal to those of the dividend, counting every cipher an- 
nexed to the dividend, or. to any remainder, as a decimal order 
of the dividend. If there are not enough figures in the quotient^ 
prefix ciphers. 

In pointing off by the above rule, let the teacher ask these 
questioii3. 

How many decimals in the dividend? How many in the 
divisor P How many must be pointed off in the quotient, to 
make as many in the divisor and quotient, as there are in the 
dividend ? _ - , 

Examples. 

At $,75 per bushel, how many bushels of oats can be bought 
for $14,23? 

How much butter at 16 cents a pound, can be bought for $ 20 ? 

A half cent can be written thus, $ ,005 (for 5 mills is half a 
cent, or 5 thousandths of a dollar.^ 

A quarter of a cent can be Vritten thus, $ ,0025 (for J of a 
centis^ tenths of thousandths of a dollar.) 

At 42^ cents per hour, in how much time will a man earn $ 46. 

At 64 cents per pint, how much molasses Qiay be bought 
for $2? 

At $ ,06 an ounce, how much camphor can be bought for $ 3 ? 

At $ ,12^ a bushel, how much coal could be bought for $ 5 ? 

Divide ,032 by ,005. 

Exercises in decimal multiflicatioit and division. 

Multiply ;25 by ,003. Divide ,25 by ,003- 

Multiply 3,4 by 2,68. Divide 3,4 by 2,6a 

Multiply ,005 by ,005. Divide ,004 by 16,4. 

If you buy 24 bushels of coal, at $ 09 per bushel, what does 
the whole cost ? 

If a man's wages be fifty hundredths of a dollar a day, what 
will it be a month ? 

What will be the cost of 25 thousandths of a cord of wood, at 
$ 2 a cord ? 

What will be the cost of twelve hundredths of a ton of hay, 
at $ 11 a ton.^ 

If a man pays a tax of two mills on a dollar, how much must 
he pay if he is worth $ 350 ? . 

If a man pays ^ ,06 a year for the use of each dollar he bor- 
rows of his neighbor, how much must he pay in a year if he 
borrows 264 dollars ? How much in two years ? 
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REDUCTION OF FRACTIONS TO WHOLE 

NUMBERS. 

1. In ten fiflhs, how many units ? 

2. In fourteen sevenths, how many units ? 

3. Change fifteen fifths to units. 

4. Change thirteen fourths to units, and what is the answer ? 

5. Change eighteen fourths to units, and what is the answer ? 

6. Change fourteen sixths to units. 

It will ^ perceived, that in answering these questions, the 
pupil divides the numerator by the denominator. Thus in chang- 
ing twelve fourths to units, the numerator twelve is divided by 
the denominator four. The above sums are to be performed 
mentally first, and the answers given, and then they are to be 
written, thus, 

7. Change fourteen sixths to units. 

Ans. V = 14 -r 6 = 2|. 

Let the pupil be required to perform all the above sums, in 
this manner. 



RULE FOR REDUCING FRACTIONS TO WHOLE NUMBERS. 

Divide the numerator hy the denominator ; torite the remainder ^ 
jf there be any^ over thedmominator, and armez thefractionf thus 
jormedf to the puttient. 

Examples. 

1 . Reduce ^ to a whole or mixed number Ans. 9|. 

2. Reduce V- Ans. 9i. y. Ans. 9|. y, Ans. 
15J. y. Ans. 2g. 

3. Reduce »f . Ans. 52|. ^f^. Ans. 565. »>p. 
Ans. 2425.. 

4. Reduce «i". «?*• "¥'^- "T'- "T*** 

5. Reduce W^eMaai^ 7000^0007^ 6003040<tt^ 

6. Reduce T1123454»9^ 496«3M>317^ M2221119«^ *9S48M17«S^ 

What is the rule for reducing fractions to whole numbers ? 
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REDUCTION OF WHOLE NUMBERS TO FRACTIONS. 

1. In three units, how many foartt^s, and how is the answer 
expressed in figures ? 

2. How many fiflhs in three units and two fifths, and how in 
the answer written ? 

3. Reduce 9 units to sixths. 

4. Reduce 7 units and two twelfths to twelfths. 

RULE FOR REDUCING WHOLE LUMBERS TO FRACTIONS. 

Multiply the whole numher by the denominator of tfte fraction 
to which it if to be reduced f and place the product over this denonir 
inator. If there is with the units ^ a fraction of the same denomi- 
natorj add the numerator of this fraction to the produetf befort 
placing it over the denominator. 

Examples. 

1. How inany4ths ml? How many in 1}? In 
li? " In IJ? 

2. How many 5ths in I ? In 6? InlJ? In 1|? In7J? 

3. How many 7ths in 7 ? Iii8? In 12? In 7|? 
In5f? 

4. How many ISths in 9i*j? In 7 A? In 34? In 
6j*5? InSS? 

5. Howmany6thsiD3? In 4? In5|? In7{? 
In 8? In9t? In 12? 

6. Howmany 27thsin3? In 2? In 5 j^? Ans. 

S« 8* w* 

7. How many lOths in 15? In 13 j'j? In 17 J|? 

Ans. W- If. ¥$. 



REDUCTION OF VULGAR TO DECIMAL FRACTIONS. 

Decimal Fractions are generally use-d in preference to Yul* 
gar, because it is so easy to multiply and diyide by their de- 
nominators. 

What is the rale for reducing whole numben to fiactions? 
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Vulgar Fractions can be changed to DecimaLs by a process 
V hie h will now be explained. 

* In this process, the numerator is to be considered as units 
livided by the denominator. 

Thus I is 3 uniis divided by 4, for | is a fourth of 3 units. 

We can change these 3 units to an improper decimal thuR, 
J^O (30 tenths), and then divide by 4 ; remembering that the 
quotient is of the same order as the dividend. 

Thus the 30 tenths are divided by 4, and the 4)3^0(,75 
mswer is 7 tenths^ which is placed in the quo- 2*8 

;ient, with a separatrix prefixed. 4 times 7 20 

lenths (or 28 tenths) are then subtracted, and 120 

;he remainder is ,2. This, in order to divide 
t by 4, must have a cipher annexed, making it 20 hundredths. 
The quotient of this is 5 hundredths f and no remainder. 

(In performing this process, particular care must be taken in 
ising the separatrix, both for proper and improper decimals.) 

Let I be reduced in the same way. 

The two units are first changed to an improper decimal, thus : 

We proceed thus. 20 tenths divided by 8, 
is 2 tenths f which is placed in the quotient. 8 8)2'0( 25 
Limes ,2 or 16 tenths (VG) is then subtracted, hq ' 

md ,4 remain. — rx 

This is changed to 40 hundredths (,40) by - 'JjJ 

Bidding a cipher, and then divided by 8. The > 

quotient is 5 hundredtJts^ which is put in the 00 

[quotient and there is no remainder. 

Note. After 3 or 4 figures are put in the quotient, if there 
still continues to be a remainder, it is not needful to continue 
the division, but merely to put the sign of addition in the quo 
tieM to show that more figures might be added. 

Examples. 
Reduce 13 to a decimal, and explain as aboveu 

Reduce S I 5 A 15 I I g each to a decimal of the same value. 

Let the pupil be required to explain sums of this kind as di- 
rected above, until perfectly familiar with the principle. 

When fractions c^ dollurs and cents are expressed, their deci- 
mal value is found by the same process. 

For example, change ^ a dollar to a^decimal. 

Here the 1 of the numerator, is one djOUar^ divided by 2. By 
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adding a cipher to this 1 and using the inverted separatriz, the 
dollar is changed to 10 dimes, and when this is divided by 2, 
the answer is 5 j which being of the same order as the dividend, 
is 5 dimes. 

The answer is to be written with the sign of the dollar before 
it, thus $ 0,5. 

The only difTerence between the answer when ^ is reduced to 
a decimal, and when ^ a dollar is reduced to a decimal, is simply 
the use of the sign of a dollar ($) and a cipher in the dollar order. 

1. Reduce i to a decimal. Ans. ,5. 

2. Reduce i a dollar to a dectnrat.~ ^ns. $ 0,5. 

3. Change | of a dollar to a decimal, ^ns. $0,125. 

4. Change X of a dollar to a decimal. ^nSt $ 0,0625. 

In this last sum there must be tioo ciphers added to the nti- 
merator, changing the 1 dollar to cents j instead of dimes ; and 
in this case a cipher is put in the order of dimes, and the quo- 
tient (being of the same order as the dividend) is placed in the 
order of cents. 

5. Reduce f of a dollar to a decimal. Jlns. ^ 0,2. 

6. Reduce | of a dollar to a decimal. ^ns. f^ 0,625. 

7. Reduce n of a dollar to a decimal. Ans. jp 0,1871. 

8. Reduce ^ to the decimal of a dollar. Ans. $0,05. 



KULE FOR THE REDUCTION OF. VULGAR TO DECIMAL FRACTIONS. 

Change the numerator to an improper decimtd, by annexing 
ciphers and using an inverted separatnx. Divide by the detunntf 
nator, placing each quotient figure in the same or^uer as the lowest 
order of the part divided. 

1. Reduce 53? to a decimal.' Ans. .0016. 

2. Reduce sio to a decimal. Ans. .028. 

3. Reduce ifo to a decimal. jSns. .05625. 

4. Reduce | to a decimal. Jlns. .3333333 + 

Note. We see here, that we may go on for ever, and the deci- 
mal will continue to repeat 33, &c. therefore, the si^ of addi- 
tion -f- ill such cases may be added, as soon as it is found that 
the same number continues to recur in the quotient. 

Why are decimal fractions used in preference to vulgar ? What if tlM 
rule for reducing vulgar to decimal fractions? 

N 
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REDUCTION OF FRACTIONS TO A COMMON 

DENOMINATOR. 

Before explaining this process, it must be remembered that 
3 1 1 I &c. or a fraction which has the numerator and denomi- 
nator alike, is the same as a unit. If therefore we take a faarth 
of} it is the same as taking a fourth of one. If we take a sixth 
of i it is the same as taking a sixth o£one. 

If we take | off it is Uic tume as taking | of on«. 

Whenever therefore we wbh to change one fraction to anoth- 
er, without altering its value, we suppose a umit to be changed 
to KfractUmalform, and then take such a part of it, as is ex- 
pressed by the fraction to be changed, 

For example, if we wish to change | to twdfthSf we change a 
tmit to twelnhs and then take ^ of it, and we have \ of 1|, which 
is the same as J of one. 

If we wish to change J to eighths, we change a unit to { and 
then take ^ of it, for ^ of { is the same as i^ of one. 

Change f to twelfths, thus, a unit is i|. Orije third of § is ^» 

TtDO thirds is twice as much, or S. Then | are iV 

Change | to tioentieths. A unit is ^. One fifth of g is g^. 
, Four fifths is four times as much, or 1§. 

Change the following fractions, and state the process in the 
same way. 

Change | to twenty-fourths. 

Change t to twelfths. 

Reduce § to twenty-sevenths. 

Reduce f to sixty-fourths. 

Reduce f to twenty-fifths. 

Reduce | to twenty-sevenths. 

Reduce { to thirty-sixths. 

Reduce f to forty-ninths. 

Reduce ^ to thirty-sixths. 

Reduce { to sixteenths. 

Reduce ^ to fortieths. 
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Reduce }f to thirty-thirds. 

Reduce J to thirty-sixths. 

Reduce § and | each to twelfths. 

Reduce § and ^ each to twentieths. 

Reduce J | and J each to twelfths. 

Reduce i j^g and 5^ each to fortieths. 

Reduce 1 1 jt and ^ each to sixty-fourths. 

Reduce | f ^ and J| each to forty-eighths. 

In the above examples it is seen that when several fractions 
are to he reduced to a common denominator, a unit is changed 
first to a fractional form with the required denominator. Then it 
is divided by the denominator of each fraction, to obtain one part, 
and maltipued by the numerator, to obtain the required number 
of "parts. 

Thus changing | and | each to twelfths, we first change a 

unit to a fraction with the required denominator 12 ; thus, ||. 
We then divide it bj the denominator of |, to obtain ont fourth, 
and multiply tlie answ^er by 3, to obtain three fourths. In like 

manner with the |. We divide % by the denominator 6, to ob- 
tain one sixth, and multiply by the numerator to obtain two sixths. 
In changing fhictions to common denominators then, the unit 
must be changed to that fractional form which will enable us to 
divide it by oS the denominators of the fractions (which are to 
be reduced) imtAou^ remaindjer. 

Thus if we wish to reduce f and J to a common denominator, 

we cannot reduce them to twdfihs, because i| cannot be divided 
by either the denominator 5, or 7, without remainder. We must 
therefore seek a number that can be ^us divided, both by 7 and 

5. 35 is such a number. We now take J of §f and f of §| and 
the two fractions are then reduced to a common denominator. 



OITX MODE OF REDUCING FRACTIONS TO -A COMMON DENOMINATOR. 

Change a unit to a fraction whose denominator can he divided 
by ail the denominators of the fractions to he reduced, toiUumt re- 
mainder. Divide this fraction by the denominator of each frac- 
lion to obtain one part, and n^iiutiply by the numerator to chtain 
the required number of parts. 
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FURTHER EXAMPLES FOR MENTAL EXERCISE. 

Reduce { \ and § to a conimon denominator. 
Let the unit be reduced to §g. 
Reduce | } § to a common denominator. Let the 
unit be reduced to %, 

Reduce \\\ and ^^ to a common denominator. 
Reduce § f | to a common denominator. 
Reduce { { | to a common denominator. 
Reduce i| } 3 i I to a common denominator. 

But there is another method of reducing fractions to a com- 
mon denominator, which is more convenient for operations on 
the slate. When a fraction has both its terms (that is, its nu- 
merator and denominator) multiplied by the same number, its 
vtUue remains the sajne. 

For example ; multiply ^oth the numerator and denominator 

of § by 4, and it becomes 13. But § and fj are the same vaZue, 
with different names. 

The effect, then, of multiplying both terms of a fraction by 
the same number, is to change their name^ hut not their value. 

If therefore we have two fractions, and wish to change them 
so as to have both their denominators alike, we can do it by 
multiplication. 

For example ; 

Let i and | be changed, so as to have the same denominator. 

This can be done by multiplying both terms of the % by 9, and 

of 5 by 3. The answers are Jf and 57, and the value of both 
fractions is unaltered. 

In this case both terms of each fraction were multiplied hy the 
denominator of the othen fraction. 

Let the following fractions be reduced to a common denomi- 
nator in the same way. 

1. Reduce § and f to a common denominator. Multiply the 

§ by the denominator 7, and the f by the denominator 5. 

2. Reduce I and | to a common denominator. 

What is a rule for reducing fractions to a common denominator ? What 
is the effect of multiplying both terms of a fraction by the same number } 
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3. Reduce { and { to a common denominator. 

4. Reduce ^ and f to a common denominator. 

The same course can be pursued, where there are several frac- 
tions, to be reduced to a common denominator. 

Thus if i § and i are to be reduced to a common denominator, 
we can multiply both terms of the i first by the denominator 3, 
ftnd then multiply both terms of the answer by the denominator 

4, and it becomes ^, and its value remains unaltered. For ^ and 

m have the same value with a different name. 

Then we can multiply both terms of the |, first by the denom- 
inator 2, and then by the denominator 4, and it becomes jAy uid 
its value remains unaltered. * 

Then | may be multiplied, first by the denominator 2, and 

then by the denominator 3, and it becomes Jl^ and its value is 
unaltered. 

Tfie three fractions ^ f and } are thus changed to }} H and |i» 
which have a common denominator, and yet their value is un- 
altered. 

But instead of multiplying each firaction, by each separate de- 
nominator, it is a shorter way to multiply by the product of these 
denomiTuUors. 

Thus in the above ei^ample, instead .of multiplying the }, first 
by 3, and then the answer by 4, it is shorter to multiply by 12 
(the product of 3 and 4), and the answer will be the same. 

In like manner, if we were to reduce J i and | to a common 
denominator, we should multiply both terms of each fhiction by 
the denominators of all the other fractions. But instead of each 
denominator separately y as multiplier, we can take the product 
of them for the multiplier. 

Reduce f i and } to a common denominator. 

Here both terms of the | are first multiplied by the product 
of the other two denominators (which is 12). Then both terms 
of I are multiplied in the same way by the product of the other 
two denominators (15). Then both terms of | are multiplied bj^ 
the product of the other two denominators (20). 
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RULE FOR RBDUCIKG FRACTIONS TO A COMMON DENOKUTATOR. 

Multiply both terms of each Jraxtion by the prodiut of aU the 
denominators except its oton. 

Reduce i | i to a common denominator. 
Reduce { ^^q and H to a common denominator. 

•^n«. 118 IS and ffg. 
Reduce | § | and { to a common denominator. 

•^. ilHIiilJandill. 
Reduce J /^ and ,1^ to a common denominator. 
Reduce \ f and 12J to a common denominator. 

Reduce { | and { of y to a common denominator. 

; •^. iSz uu iis. 

REDUCTION OF FRACTIONS TO T|IEIR LOWEST 

TERMS. 

What is the difference between ^ and } ? 
Ans. They express the same value, by different names. 
Which fraction has the smallest Tvumbers employed to express 
its value ? 

In the two fractions § and ^ is there any difference in the 
value ? 

Which fraction has its value expressed by the smallest num- 
bers? 

A fraction is reduced to its lowest terms, when its value is ez« 
pressed by the smallest numbers which can be used, to express that 
fDohie. 

For example, } is reduced to its lowest terms, because no 
smaller numbers man 3 and 4 can express this value. 

The value of a fraction is not altered if both terms of it are 
divided by the same number. 

Thus if I has both its terms divided by 2, it becomei^ } and the 
▼alue remains the same. If it is divided by A, it becomes j| and 
its value remains unaltered. 

When it was divided by 8, it was not reduced to its lowest 

What 1b tbe rule for reducing fractions to a cominoii denominator f 
*'^ben is a £raction reduced to its lowest terms ? 
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tenna, because smaller numbers can express the same value, as 

}. But when it was divided bv 4, it was reduced to its lowest 
terms, because no smaller numbers than 1 and 2 can express its 
value. 

The shortest vf^ij to reduce a fraction to its lowest terms is, to 
divide it by the largest number which will divide both terms, 
toithout a remainder. 

Any number which will divide two or more numbers without 
a remainder is called a commonmeasure, and the largest number 
which will do this, is called the greatest common measitre. 

In many operations it saves much time to have a fraction re- 
duced to its lowest terms. Thus for example, if we are to mul- 
tiply 3429 by §{ it would be much easier to reduce the fraction 
to I (which are its lowest terms) and then multiply. 

There are many fractions which can be /educed to their low 
est terms without much trouble. For example let the pupil re- 
duce these fractions. 

Reduce I § ^ is A to their lowest terms. 

But there are many fractions, which it is much more difficult 
to reduce. Thus if we wish to reduce ^ to its lowest terms, ' 
we could not so readily do it. 

In such a case as th^is there are two ways of doing it; the first 
is as follows. 

RULE FOR REDUCING A FRACTION TO ITS LOWEST TERMS. 

Divide the terms of the fraction by any numher that toiU divide 
both, without a remainder. Divide the answer obtained in the 
same way. Continue thta, till no number can be found that will 
divide both terms without a remainder. 

Thus, Reduce ^ to its lowest terms. 

N. B. The brackets at the right of the fractions show that both 
terms of the fraction aie to be divided by the divisor, and not 
tiie fraction itsdf, as in the division of fractions. 

1535/ — »^ = m 

What is the shortest way to reduce a fraction to its lowest terms ? What 
is meant by a common measure ? What is the rale for reducing a fraetioA 
to its lowest terms f ' 
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In the above process, both terms of the fraction ^t ve divid- 
ed by 3 ; the answer is divided by 2 ; and this answer again is 
divined by 3. 

The last answer is ^ which cannot have both tenns divided 
by any number without a remainder. 

The other method of reducing a fraction to its lowest terms, 
is first to find the number which is the greatest common measure^ 
and then to divide the fraction by this number. 

The following is the method of finding the greatest common 
measure, and reducing to the lowest terms. 

Reduce §i to its lowest terms. 

The denominator is first placed as a dividend, and the nume- 
rator, as a divisor ; (below.) After subtracting, the remainder 
(14) is used for the aivisorj and the first divisor (21) is used for 
the dividend. This process of dividing the last divisor by the 
laM remmnder is continued till nothing remains. The last divi- 
sor (7) is the greatest common m,easure. 

We then take the fraction §} and divide both terms by 7, the 
greatest common measure, and it is reduced to its lowest terms, 

▼iz. f . 21)35(1 

21 

14)21(1 
14 



7)14(2 
14 



iD^T^l 



KVLS FOR FIlTDIirO THB eRBATXST COMMON ME4SURB OF A 
FRACTION AND RBDVCING IT TO ITS LOWSST TERMS. 

Divide^ the greater numher by the less. Divide the divisor by 
the remainder f and continue to divide the last divisor by the last 
remainder, till nothing remains. The last divisor is the greatest 
common measure, by which both tenns of the fractifm areto b€ 
divided, and it is reauced to its lowest terms. 

Reduce the following Fractions to their lowest terms. 

Wliat iB tbe rule for fiadiog the greatest common measure of a fhtction? 
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S^O' 1^9 Ht) 35?i> Sl9> lm> 35%> WaX9 inSi 92 

Reduce the following; i||; |?i|; ^^1^^; ^«g%; figf; 

39872 . 998811 . 103284 

812323 » 9S§8i5il9 7328172* 



REDUCTION OF FRACTIONS FROM ONE ORDER 

TO ANOTHER ORDER. . 

It will be recollected that in changing whole numbers from 
one order to another, it was done by multiplication and division. 

Thus, if 40 shillings were to be changed to pounds^ we divide 
ed them by the number of shillings in a pound, and if jC2 were 
to be reduced to shillings^ we miutiplied them bj the number of 
shillings in a pound. 

The same process is used in changing fractions of one order 
to fractibns . of another order. 

Thus, if we wish to change sijq of a £ to a fraction of the 
shilling order, we multiply it by 20, making it ^» For i^ of 
a shilling is the same as $oq of a pound. 

If we wish to change 3^ of a shilling y to the same value in a 

fraction of the pound order, we divide s^ by 20, making it 3^. 
(This could also be dimded by multiplying its denominator by 20.) 
If then we wish to change a fraction of a lower order to the 
tame value in a higher order, we must divide the fraction, by 
multiplying the denominator j by that number of units (of the 
order to which the fraction belongs), which make a unit of the 
order to which it is to be changed. 

Thus if we wish to change | of a penny to the same value an 
the fraction of a shilling, we multiply its denominator by 12, 

making it ^ of a shilling. If we wish to change this to the 
same value in a fraction of the pound order, we must now mul- 
tiply its denominator by the number of shillings which make a 

pound, making it i^ of a pound. It must be remembered that 
multiplying the denominator of a fraction, is dividing the frac- 
tion. 

If, on the contrary, we wish to change a fraction of a higher 
order to one of the same value in a lower order, we must multiply. 
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Tims, to change i|« of a whiHing to the penny order, we must 
mnltip] J it bj l2. Thui we do by multiplying its numerator by 

12, and the answer is ^. For as there are 12 times as many 
whoU pence in a whole shilling, so there are 12 times as many 

])) of a penny in ^ of a shilling. 
BOi^ POR Bxoucme pbactions of okb order to anothxr 

ORDER. 

To rtdmee ^fractum if a higher aritr to one of a lower order. 

MuU^y tkejraetum by that number of units of the next Uneet 
order, whuh are required to moke one unit of the order to which 
the fraction beiongs. Continue this process till the fraction is re- 
duced to the order required. 

To reduce a fraction of a lower to one of a higher order. 

Divide the fraction (by multiplying the denominator) by the 
number qfumts which are required to make one unit of the next 
higher order. Continue this process tUl the fraction is reduced to 
the order required. 

Examples. 

Reduce rh ^^ guinea, (or of 28 shillings,) to the fraction of 
a penny. 
Reduce { of a guinea to the fraction of a pound. 
Reduce & of a pound Troy, to the fraction of an ounce. 
Reduce /g of an ounce to the fraction of a pound Troy. 
Reduce jg of apound Avoirdi^poise to the fraction of an ounce. 
A man has sfg of a hogshead of wine, what part of a pint is it ? 
A vine grew ygki of a mile, what part of a foot was it ? 
Reduce { of } of a pound to the fraction of a shilling. 
Reduce i of { of 3 shillings, to the fraction of a pound. 



REDUCTION OF FRACTIONS OF ONE ORDER, TO 
UNITS OF A LOWER ORDER. 

It is oflen necessary to change a fraction of one order, to units 
of a lower order. For example, we may wish to change | of a 
unit of the pound order, to units of .the shilling order. 

'^ rule for reducing fractions of one order to anotber order I 
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This } of a £ is 2 wnmds divided by 3. These 2 pounda are 
changed to shillings, by multiplyingr by 20, and then divided by 
Z\ and the answez is 1^ shillings. This I of a shilling may be 
reduced to pence in the same way, for \ of a shilling is 1 shiUiiur 
divided by 3. This 1 shilling can be changed to penct^ and 
then divided by 3, the answer is Aptnce* 

RULE FOR FINDING THK VALUE OF ▲ FRACTION IN UNITS OF A 

LOWER ORDER. 

Consider the numerator as so manytmits of the order in loAicA 
it stands, and then change it tounits qf^ order in which you toish 
to find the value of the fraction. Divide by the denominatorf and 
the quotient isthe answer,and is of the same order as the diviaend. 

Examples. 

1. How many ounces in f of a lb. Avoirdupoise ? 

2. How many days, hours and minutes, in t of a month ? 

3. What is ' the value of | of a yard ? 

4. What is the value of ^ of a ton .' 

5. How many pence in } of a lb.? 

6. How many drams in | of a lb. Avoirdupoise ? 

7. How many grains in | of a lb. Troy weight ? 

8. How many scruples in i of a lb. Apothecaries weight? 

9. How many pints in f of a bushel ? 



REDUCTION OF UNITS OF ONE ORDER TO FRAC- 
TIONS OF ANOTHER ORDER. 

It is necessary oflen to reverse the preceding process, and 
change units to fractions of another onler. For example, to 
change ISs. 4d. to a fraction of the vottnii order. 

To do this we change the 13s. 4a. to units of the lowest order 
mentioned, viz. 160 pence. This is to be the numerator of the 
fraction. We then change a unit of the pound order to pence 
(240) and this is the denonunator of the fraction. The answer is 

^ of a pound. 

* f • • ' • * 

Wbat if the rale for finding the value of a firaetion in units of a lower 
order? 
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For if 138. 4d. is 160 pence, and a £iB 240 p^nce, then 138. 
4d. is Ho of a pound. 

RULE FOR RXDUCIirO UNITS OF ONS ORDXR TO FRACTIOITS OF 

ANOTHER ORDER. 

Change ike given sum to units of the lowest order mentionedj 
and nuuce them the numerator. 

Change a unit of the order to which the sum is to be reduced^ to 
units of the sawA order as the numerator ^ and place it for the de- 
nominaJLor, 

Examples. 

Reduce 6 oz. 4 pwt. to the fraction of a pound Troy. 
Reduce 3 days, 6 hours, 9 minutes to the fraction of a month. 
Reduce 2 cwt. 2 qrs. 16 lbs. to the fraction of a ton. 
Reduce 2 lb. 4 oz. to the fraction of a cwt. 



REDUCTION OF A COMPOUND NUMBER TO A 

DECIMAL FRACTION. 

It is often convenient to change a compound number to a 
decimal fra<Aion, 

Thus we can reduce 1 oz. 10 pwt. to a decimal of the pound 
order. 

Let the figures be placed thus, and the process will be explain- 
ed below. The 10 pwts. are first written, and then the 1 oz. set 
under. 

We first change the lowest order (10 20)10*0 pwt. 
pwts.) to an improper decimal, thus, lO'O. 12) 1*5 oz. 
Now as 20 pwts. make an oz. there are 425 lb. 

but one twentieth as many ounces in a sum as there are penny- 
weights. 

For the same reason, in any sum there are but one twentieth 
as many tenths of an ounce as there are tenths of a pennyweight. 

As there are then 100 tenths of a pwt. in this sum, if^we take 
one twentieth of them, we shall fina how many tenihs of an oz. 
there are. 

We therefore divide the lO'O pwts. by 20, and the amount is 

What is the rule for reducing units of one order to fractions of another 
order ? 



BEDUCTION OF FRACTIONS. 157 

i5. This ^ ia placed (beside the 1 oz. of the sum) under the 
lO'O pwts., and thus, instead of reading the sum as 1 oz. 10 pwts., 
we read it as 1,5 oz., or 1 oz. and five tenths of an oz. 

As the pwts. are tiius reduced to the decimal of an oz. we now 
reduce the 1,5 oz. to the decimal of a lb. in the same way. 

We make the 1,5 an improper decimal, thus, 1^5 (15 tenths) 
of an oz. 

Now as there are 12 oz. in ^ llwthere are but one tweJfth as 
many tenths of alb. in ti sum, as there are tenths of an oz. We 
therefore divide the 15 tenths of an oz. by 12, and the answer is 
,1 of a lb. and 3 lefl over. This 3 is reduced to hundredths by 
adding a cipher and dividing it again. The quotient is 2 huna- 
redtlis. The next remainder is cnanged to thousandths in the 
same way, and the answer is ,125 of a lb. 

RULE FOR CHANOIITG k COMPOUND NUMBER TO A DECIMAL. 

Change the lowest order to an improper decimal. Divide it by 
the nunwer of units of this order, which are required to make a 
unit of the next higher order, and set the answer beside the units 
of the next higher order. Repeat this process till the sum is 
brought to the order required. 

Examples. 

Reduce 10s. id. to the decimal of a £. 
Reduce 8a. 6d. 3 qrs. to the decimal of a £. 
Reduce 17 hrs. 16 min. to the decimal of a day. 
Reduce 3 qrs. 2 nft. to the decimal of a yd. 
Reduce 32 gals. 4 qts. to the decimal of a hogshead. 
Reduce lOd. 3 qrs. to the decimal of a shilling. 



REDUCTION OF A DECIMAL TO UNITS OF 
COMPOUND ORDERS. 

The preceding process can be reversed, and a decimal of one 
order, be changed back to units of other orders. 

Thus, if we have ,125 of a lb. Troy, we can change it to 
units of the oz. and pwt. order. 

What is the rale for cbaosing a compound Dumber to a decimal ? 

O 
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In perfonninff the procesB. we place the figores thus 

We reason Siub. In ,125 of a lb. there ,125 lb. 

matt be 12 times as many thousandths of an 12 

OK. (for 12 oz. =r 1 lb.) We therefore multiply i fintinm 
by 12, and point off according to rule, and the ^^^^'1?^' 
answer is 1 oz. and 500 thousandths of an oz. «. ^^ — 

Now as we have found how many oz. there 10,000 pwt. 
are, we must find how many pwts. there are in the ^500 of an 
oz. There must be 20 times as many thousandths of a pwt. as 
there are thousandths of an oz. therefore multiply the deanud 
only, by 20, and point off according to rule, ana we find there 
are 10 pwts. 

We hare thus found that in ,125 of a lb. there are 1 oz. and 
10 pwts. 

RULE FOR CHANaiNO A DXCIMAL OF ONE COMPOUND ORDER, 
TO UNITS OF OTHER ORDERS. 

MvUiiDly the decimal by the number oftadta of the next Unoor 
order vrneh are required to make one unU of the order tn uJUch 
the decimal stands. 

Point off according to rule, and multiply the decimal ^rt of the 
anstoerinthesametoayf pointing off as o^ore. Thus till the sum 
is brought into the order required. The units of each answer 
make the final answer. 

In ,1257 of a £ how many shillings, pence and farthings ? 

What is the value of ,2325 of a ton ? 

What is the vaiue of ,375 of a yard ? 

What is the value of ,713 of a day .' 

What is the value of ,15334821 of a ton } 



REDUCTION OF CURRENCIES. 

There axe few exercises in Reduction^ of more practieal uae 
than the Reduction of Currencies ^ by which a sum in one cur- 
rency is changed to express the same value in another cur- 
rency. 

An example of this kind of reduction dccurs, when the value 
of $1 is expressed in British currency thus, 4s. 6d. 

What is the nile for changing a decimal of one compound order to w nif 
of other orders ? What is reduction of enrrencies ? 
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The neceiBit^ for vaang this process in this conntry, results 
from the following fiicts. 

Before the independence of the U. States, business was trans- 
acted in the currency of Great Britain. But at various times, 
the governments of tne difierent States put bills into circulation, 
which constantly lessened in value, until they became very 
much depreciated. For example, a bill which was called a 
pound or twenty shillings, British currency, was reduced to be 
worth ovlyjifteen shillings, in the New England states. 

This depreciation was greater in some states than it was in 
others, and the result 19, tnat pounds, shillings and pence have 
different values in different states. 

12 pence make a shilling, and 20 shillings make a pound in 
all cases, but the t»(ZtMX)f a penny, a shilling, or a pound, de- 
pends upon the currency to which it belongs. 

The following table shows the relative value of the several 
currencies, by snowing the value of one doUar in each of the 
different currencies. 

VA1,UE OF ONE DOLLAR IN EACH OF THE DIFFERENT CUR- 
RENCIES. 

equals 69. New England currency. 

" 8*. New York currency. 

'* 78. 6d. Pennsylvania currency. 

** 4s, 8d. Georgia currency. 

'< 4s. 6<2. Sterhng money, or English currency. 

'< Bs. Canada currency. 

" 4*. lOlid. Irish currency. 

*^ £2. Us. Scotch currency. 

VALUE OF ONE FOUND OF EACH OF THE DIFFERENT CURREN- 
CIES, EXPRESSED IN FEDERAL MONEF. ^ 

jSl N. England currency equals ft3,333| 



£1 N. York currency 


<c 


*2^ 


£ 1 Pennsylvania currency 


it 


$2,666} 


£1 Georgia currency 


tt 


$4,2851 


iSl Sterling money 


u 


$4,444| 


£1 Canada currency 


it 


$4,00 


£1 Irish currency 


u 


$4M 


;61 Scotch ci^rrency 


u 


$0,370^ 



What if the cause of the difference hi the currenciee of the several states ? 
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The following sums for mental exercise, will be foand of much 
practical uae, and should be practised till thej can be readily 
answered. 

XXAMPLES IK NEW ZNGLAIVD CUR&KNCT, FOR MENTAL EXERCISE. 

1. If 6 shilling eaual a dollar or 100 cents, how many cents 
in 3 shillings ? m 2 soillings ? in 1 shilling ? in 4 shillings ? in 
5 shillinsrs 



r 



2. If 1 shilling is 16} cts. how many cents in 6 pence? in 3 

?ence ? in 9 pence .? in 4 pence ? in 7 pence ? in 8 pence ? in 
1 pence ? 

3. How many cents in Is. 6d. ? in Is. 9d. ? in Is. 3d. ? in 2b. 
66. > in 2s. 9d. .' in 3s. 4d. .? in 5s. 6d. .? in 7s. 6d. .? in 8b. 6d. ? 
in 9s. ? in 98. 6d. .' in 10s. 6d. .? in 11b. > in lis. 6d. ? in 128. ? 

4. If 6d. is 8^ cts. how many cents is 3d. ^ how many is Id. ? 
how many is 2d. .' 

5. If you buy 8 yds. of ribbon at Is. 6d. per yard, how many 
cents will tie whole cost ^ 

6. If you buy 2| yds. of muslin^ at 2i. 6d. per yd. how much 
will it cost in dollars and cents .' 

7. If you 'buy 3^ yds, of ribbon at Is. 9d. per yd. how much 
will it cost in dollars and cents ? 

8. If you bi;y a brush for 2s. 3d. and a penknife for 4s. 6d. 
and a comb for Is. 6d. how much is given for the whole in dol- 
lars and cents } 

9. If you pay 3s. 6d. for scissors, 2s. 4d. for a thimble, and 
Is. 9d. for needles, how much will the whole cost .'* 

10. If linen is 4s. 6d. per yard, how much will 4| yds. cost ? 

11. If a piece of calico is 2s. 3d. per yd. how much will 6^ 
yds. cost? 

12. If muslin is 4s. 6d. per yd. what will 2| yds. cost.^ 

13. How much is ll^d. ? lOJd. .' 9^. ? S^d. } 7id. } 1^6. ? 
16J^d. ? 

EXAMPLES IN NEW TQRK CURRENCY, FOR MENTAL EXERCISE. 

1. If a dollar in New York currency is 8s. how many cents 
in 4s. ? in 2s. ? in Is. ? in 5s. .' in 6s. ? in 7s. ? in 9s. ? in 10s. ? 
in lis. ? in 12s. ? in 13s. ? in 14s. P in 15s. ? in 166. ? 

2. If one shilling is 12j^ cts. how many cents in 6d. ? in 3d.? 
inld..^ in2d..' in4d.? in7d.? in8d.? in9d.? inlOd..' in 
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3. How many cents is. 1b. 6d. N. York canencT ? is 2b. 6d. ? 
is 3b. 6d. ? is Ss. Sd. ? is 6s. 9d. .? is 4b. 8d. .> 

Questions can be asked in the other conencies in the same 
manner. 



REDUCTION OF CURRENCIES TO FEDERAL 

MONEY. 

Sums of this kind, which are too complicated to be done men- 
tally, may be performed on the slate, by the following rules. 

TO BXDVCS BRITISH CURRENCT TO FEDERAL MONET. 

IUdw:e the sum to a deamal of the pound order, and divide the 
answer by ^, ^ 

The reason of this rule is, that a dollar is 4} of a £ of this cur- 
rency, and therefore there are as many dollars in the sum as 
there are 1. in it. 

Note. ^Before reducing any currency to Federal money, the 
sum muBt he reduted to a decimal of the pound order. After this 
process the following rules may be used. 

TO REDUCE CANADA CURRENCT. 

As a dollar in ^ of a £ in this cuirency, there will be as many 
dollars as there are ^ in the sum. Therefore 
Reduce the sum to the decimal of a £ and divide iilnf i' 

TO REDUCE HEW ENGLAND CURRENCT. 

As 1 dollar is ,3 of a pound in this currency, so there are as 
many dollars in a sum of N. England currency as there are ,3 
in it. Therefore 

Reduce the sum to the decimal qfa£ and dimde Uhy fi, 

TO REDUCE NEW TORK CURRENCT. 

As 1 dollar is ,4 of a pound in this currency, there will be as 
many dollars m a sum of New York currency, as there are ,4 in 
it. Therefore 

Reduce the sum to the decimal of a £ and divide if ^ ,4 

What is the rnlo to reduce Brltkh carrency to Federal money ? Cana- 
da.' New England f New York? 

o» 
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TO REDUCE PENNSYLVANIA CURRENCY. 

As 1 dollar is f of a iS in this cnrrencj there are as many 
dollars in the sum as there f contained in it. Therefore 
RedMce the sum to the decimal of a £ and divide it by f . 

TO REDUCE GEORGIA CURRENCY. 

As 1 dollar is j^ of a pound in this currency, there are as 

many dollars in the sum as there are jj contained in it There- 
fore, 

Aeduce to the decimal ofa£ and divide the sum by ^. 



REDUCTION OF FEDERAL MONEY TO THE 
SEVERAL CURRENCIES. 

To change a sum in Federal money to the different curren- 
cies, the preceding process is reversed, and the sum is to he 
multiplied (instead of divided) by the several fractions.' The 
answer is found in pounds and decimals of a pound. The deci- 
mal can be reduced to units of the shilling and pence order by a 
previous rule. (p. 158.) 

Examples. 

1. Reduce Is. 6d. in the severaLcurrencies to Federal money. 

Of Canada Currency, it is ^ $}30 

British, « $ ,333J 

N.England," $,25 

N.Yoi, « $,187i 

Penn. « |,90 

Georgia. " $ ,3212 

2. Reduce 4id. of the several currencies to Federal money. 

3. Reduce 4s. 6d. of the several currencies to Federal money. 

4. Reduce 35£ 3s. 7^. of the several currencies to Federal 
money. 

5. Reduce $ 118,25 to the sevejral currencies. 



Pennsylvania ? Georgia ? What is the rale for the reduction of Federal 
money to the several currencies ? 
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Answers to the last, * 

in Canada carrency, it is 
British, 
N. Eng. 
N. York, 
Penn. 
Georgia, 

Reduce 2a. 9d. of N. England currency to the same value in 
all other currencies. 

Reduce 4s. 6d. N. York currency to the same value in all the 
other currencies. 



£ 


B. 


d. 


29 « 


11 


« 3 


26 " 


12 


" f 


35 " 


9 


47 « 


6 


« 


44 " 


6 


«J04 


27 « 


11 


'* 9| 



REDUCTION FROM ONE CURRENCY TO ANOTHER. 

The following table will enable the pupil to reduce a sum 
from one currency to another, with more facility than by any 
other method. Each fractional figure shows the relative value 
of a pum in one currency to the same sum in another currency 

For example, the | in the second perpendicular and the fourth 
horizontal column, shows that £ 1 sterling is | of the number 
which expresses the same value in New England currency. 
Thus £ 6 sterling is | of the number which expres^s the same 
value in New England currency. That is, £o is | of the an- 
swer to be obtained when the same value is expressed in New 
England currency. To find the answer, we reason thus. If 
,£6 is ^ree fourths, £2 la one fourth, and jC8 is the answer : 
thus dividing by |. 

RULE FOR CHANGING A SUM IN 0N£ CURRENCY, TO THE. SAME 
VALUE IN ANOTHER CURRENCT.- 

To change a sum in a curreiicy toritten in the ujpptr space to 
one written in the right hand space, divide by the fraction that 
stands where both spaces meet. 

If there are shillings, pence and farthings in the sum, first re- 
duce them to the decimal of a iS. 

— — ^^__ -^^-^ — _ ■ - _ . — ^.^ _^_ — . 

What is the rule for the redaction of one currency to another ? 
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EXAMPLES FOR PRACTICE. 



I. Reduce £4 N. E. to F. M. 

!. KcdBce£S 3a.9d. N. E.toF.H. 

I. Reduce £6 N. Y. to F. M. 

1. Reduce £8; 4; 9 N. Y. to F, M. 

i. Reduce £3; 2; 3 Peno. to F. M. 

i. Reduce * 152.60 to N.E. 

'. Reduce 4 196,00 to N.E. 

). Reduce 1 629.00 te N. Y. 

I. Reduce £35; 6; 8 sterlmg to N 



Ans, ft 13^ 

^Tui. S 15.00- 
Au. *3D,593t- 

Au. ftsio- 

Au. £«; 15; 7" 
Am. £58; ]& 
jIm. £S&ii la 

, -. „ -J.E. Aw. £47; 3; 2; » 

I. Reduce £12014. E. to Can. Au. ft 10(1 

... Reduce £155; 13 N. E. to Sterling. Au. £116; Hi8 
1». Reduce£lM; lOCan.loN.Y. - Au. £167; 4. 
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13. Reduce £200 ; 10 ; 4 ; 2 Can. to Penn. 

Ans. £450; 15; 6; 3. 

14. Reduce £937; 18; 11; 1 N. £. to Geo. 

Ans. £721; 14; 8. 3. 

15. Reduce $224 ; 60 to Can. Ans. £56 ; 3. 

16. Reduce £ 225 ; 6 N. E. to F. M. Jins. $ 752.00 

17. Reduce £880 15; 11 ; 1 Penn. to Sterling. 

Jlns. 528 9; 6; 3. 

18. Reduce £6,750 Irish to Geor. Jhis. £6,461. 

19. Reduce £1,846 Ster. to Irish. Ana. £2,000. 

20. Reduce £1,722; 18; 9; 3 N. £. to N. T. 

Ans. £2,298; 5; 1. 

21 . Reduce £ 2,1 14 ; 1 ; 3 Can. to F. M. Jhu, $ 8,456.25. 

22. Change £784; 5; 6; 2 Penn. to Geor. 

Ans. £487; 19; 10; ^. 

23. Change £923 Sterling to Irish. 

24. Change £4,000 Irish to Sterling. 

25. Change £157; 8; 3; 3 N. Y. to N. E. 

26. Change £1,654 ; 3; 8; 1 Penn. to N. E. 

27. Change £947; 9; 4; 2 N. E. to F. M. 

28. Change $ 1,444.66 to N. E. To N. Y. To Penn. 

29. Change $ 945.22 to N. Y. To Geor. To Can. 

30. Change £1,846; 15; 4 N. E. to F. M. To Penn. To 
Georgia. 

31. Change $ 4,444,444| to Sterling. 

32. Reduce £1,000,000 Sterling to F. M. 
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ARITHMETIC, 

THIRD PART, 



NUMERATION. 

In the fbllowing, Third Part, there will be a review of the 
precediDgr BubjectSy embracing the more difficult operations. 
The rules ana ezplanatioos will not be repeated, as the pupils 
can refer to them m the former part. 



ROMAN NUMERATION. 

Before the introduction of the Arabic figures, a method of ex- 
prepsingr numbers by Roman Letters was employed. As this 
method has not entirely gone out of use, it is important that it 
should be learned. The following letters are employed to ex- 
press numbers. 

I. One. X. Ten. 

II. Two. L. Fifty. 

in. Three. G. One Hundred. 

nil. or IV. Four. D. Five Hundred. 

V. Five. M: One Thousand. 

The above letters, by various combinations^ are made to ex- 
press all the numbers ever employed in Roman Numeration. 



Ri7LX FOR WRITING AND READING ROMAN NUMBERS. 

,^s often as a Utter is repeated, its value is repeated. When c 
less number is put before a greater, the less numoer is subtracted. 
But when the less number is put after the greater, it is added to 
the greater. 

Examples. In IV. the less number, I. is put before the greater 
number V. and is to be subtracted, making the number /ncr. 

Wbat is Roman, numeration ? What is the rule for writing and reading 
*^man nambers? 
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In VI. the lead number is put afier the greater, and it is to be 
added, making the number six. 
In XL the ten is sitbtraeted from the fifty. 
In LX the ten is added to the fifty. 
The following is a table of Roman Numeration. 



TABLE. 



One 

Two 

Three 

Four 

Fiv^ 

Six 

Seven 

Eight 

Nine 

Ten 

Twenty 

Thirty 
Forty 
Fifty 
Sixty 

Seventy 

Eighty 



I 

II 

III 

IIII or IV 

V 

VI 

VII 

VIII 

Villi or IX 

X 

XX 

XXXX or XL 

I4 

LX 

LXX 

LXXX 



LXXXXorXC 

O 

CC 

CCC 

CCCC 

Dorlo* 

DC 

DCC 

DCCC 

DCCCC 

M or Clot 



Ninety 
One hundred 
, Two hundred 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundred 
Eight hundred " 
Nine hundred 
One thousand 

Five thousand 
Ten thousand 
Fifty thousand 
Hundred thousand 

One million 
Two million 

'*' I3 is used instead.of D. to represent five hundred, and for every ad> 
dltional p annexed at the right hand, the number is increased ten times. 

fClQ IS used to represent one thousand, and for every C and 3 put at 
each end, the number is increased ten times. 
X A line over any number increases its value ojie thousand times. 



c5CIoo or X . 



OOOO'O 



M 

MM 



Write the following numbers in Roman letters : 

5. 7. 3. 9. 8. 16. 4. 14. 5. 15. 6. 16. 26. 36. 

306. 1. 11. 111. 7. 17. 77. 777. 1800. 1832. 1789. 

^ Read the following Roman numbers : 
VI. XIX. XXIV. XXXVI. XXIX. LV. XLL LXFV. 

LXXXVIII. XCIX. MDCCCXVIII. 



OF OTHER METHODS OF NUHERATrON. 

By the common method of numeration, ten units of one order 
make one unit of the next higher order. But it is equally prac- 
ticable^ to have any other number than ten, to constitute a unit 
of a higher order. Thus we mijprht have six units of one order 
to mtke one unit of the ne^ higher order. Or twelve units of 
one order might mAe one of the next higher order. 
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The number which is selected to constitate units of the higher 
orders, is called the radix of that system of nameration. 

The radix of the common system is ten^ and this number, it 
is supposed, was selected, because men have ten fingers on their 
hands, and probably used them in expresfsing numbers. 

Before the introduction of the Arabic figures, Ptolemy intro> 
duced a method of numeration, in which ^xty was the radix. 
The Chinese and East Indians use it to this day. 

But in Ptolemy's system there were not sixty different cha- 
racters employed. Instead of this, the Roman method of nume- 
ration was used for all numbers as far as sixty ^ and then for the 
next higher orders the same letters were used over again, with 
an accent (') placed at the rigrht. For the third order two ac- 
cents (J') were used, and for the fourth order three accents ^'"). 

To illustrate this method by Arabic figures, 31' 23 signifies 
31 sixties and 23. 

We have some remnants of this method in the division of time 
into 60 seconds for a minute, and 60 minutes for an hour, and 
als6 the division of the degrees of a circle, into 60 seconds to a 
minute, and 60 minutes to a degree. 

EXERCISES IN NUMERATION, COMMON, VULGAR, AND DECIMAL. 

(Sm ndea on pages 46, 51 , and 57.) 

1. Two million, four thousand, one hundred and six. 

2. Two hundred thousand, and six tenths. 

3. Twenty-six billion, six thousand, and fifteen thousandths. 

4. Two hun(ked and sixty thousand miUianths, 

5. One sixth of two apples are how much, and how written ? 

6. One mrUh of twenty oranges are how much, and how writ- 
ten .' Is it a proper or improper fraction ? 

7. One sixth of four hushds is how .much? how written? 10 
it a proper, or improper firaction ? 

8. One tenth of forty bushels, how much .' how written ? is it 
a proper or improper nraction ? 

9. One tenth of three oranges, how much ? how expressed? 

10. Three tenths of three oranges, how much ? how exprQ0B- 
^? 

11. Four sixths of twehe apples, how much ? how expressed? 

What Other methods of numeration aie there? What is the radix t 
What is the radix of the emmon system ? Of Ptolemy's ? 
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13. Three thousand tenths of thousandths, 

13. Four billion*, six thousand, and five ten thousandths, 

14. Sixteen billions, three hundred and six millions, five hun- 
dred thousand, and six tenths of n^iUionths. 

15. Five trilUon, five million, five units, and three hundred 
and sixty-five mUlionths. 

16. Sixteen hundred and twenty-four, and four tenths cf hil- 
lumihs. 



ADDITION. 

Let the pupil add the follot^ing numbers : 

1 

Two hupdred and six million; twenty*four thousand, &9e 
hundred and six. 

Thirty-seven billion, twenty-six thousand and three. 

Four hundred and seventy-nine billion, six hundred and sixty- 
seven million, nine hundred and eighty-four thousand, six hun- 
dred and ninety-nine. 

Fifteen million, seventy-seven thousand, nine hundred. 

Thirty-six trillion, four hundred million, and six. 

Four quadrillion, seventeen million, three hundred and six. 

Six quadrillion, fourteen trillion, seventeen million, fourteen 
thousand, three hundred and nine. 

Twenty-four sextillion, five hundred million and nine. 

2 

Sixteen thousand, four hundred and sixty-four, and nine tenths. 

Two hundred and sixty-nine million, fourteen hundred and 
three, and thirteen hundredths. 

Forty-four million, three thousand and six, and twenty thou- 
sandths. 

Five hundred million, nine hundred and ninety-nine thousand, 
eight hundred and seventy-nine, and two hundred and sixty-four 
tenths of thousandths. 

Six hundred and seventeen thousand, four hundred and siyty- 
eight, and five hundred and seventy-nine hundredths of thou" 
sandths. 

Forty-Bi3( mUlion, nine thousand, and seventy milUonths* 

P 
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3 

Add two twelfths, three /ourtAtfy and fova sixths. (See p. 150.) 

4 

Add iwenty^fovi JiJUethSf sixteen terUhs, and twen^ halves, 

5 
Ad<l forty-nine sighHeihSf BeYentj-mneforHethSf and two hun- 
dred thousandths. 

6 
Add nine twenty-seventhSf thirteei^ forty-faurUis^ and twentj- 
nine seventieths. 



SUBTRACTION. 

1 
From three hundred and sixty-nine million ^ four hundred 
twenty-seven thousand, three hundred seventy-six, subtract two 
hundred and ninety-three million, four hundred and eighty-three 
thousand, nine hundred and eighty-seven. 

2 

From twenty-four billion, six hundred and thirteen million, 
four hundred and forty-four thousand, eight hundred and eigrhty- 
six, and twenty-nine hundredths, subtract sixteen biluons, 
twenty-four thousand and sixteen, and four hundred and six 
thousandths. 

3 
^ From sixty-four se^tillion, ninety trillion, seven billion,twezrty- 
nine million, forty thousand three hundred and six, and twenty- 
nine tenths of mSlionths, subtract fourteen quintillion?, nine 
quadrillions, seven trillions, fourteen thousand and eighty, and 
aeyen hundredths of miUiofUhs. 

4 
From nine twelfths , subtract two jif^. (See p. 150.) 

5 

From thirteen twentjf'seeenths, subtract three ttoenty-fourths. 

6 
Ttom ihiee fifths f subtract twenty-nine seventy'Sevenths. 

7 
From twelve hundred and six, four hundred and tioentieths, 
subtract four hundred and nine, nme hundred and ninetieths,' 
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MULTIPLICATION. 



2. Multiply 24^ by 27 (see p 



5by3 
27 (b 



1. Multiply ^2694302 by 365. 
Mult 
133.) 

3. Multiply 324,92 by 236. 

4. Multiply 236,49 by 2,4. 

5. Multiply 4T,2935 by 2, 68432. 

6. Multiply 876,24 by 32,94. 

7. Multiply 14 yds. 3 qra. 2 na. 
by 28. 

8. Multiply 8 le. 2 m. 6 iiir. 22 
po. by 362. 

9. Multiply 2 bu. 3 pk. 1 qr. 1 
pt. by 172. 

10. Multiply i by 3 (see p. lOL) 



U. Multiply? by 48. 

12. Multiply ii by 32. 

13. Multiply 12 by } (see p. 
105.) 

14. Multiply 24 by |. 

15. Multiply 324 by &. 

16. Multiply 2342 by ^. 

17. Multiply i by §. 

18. Multiply? by {. 

19. Multiply i by {. 

20. Multiply A by }|. 

21. Multiply gi by g. 



SUMS rOR MXNTA.L EXERCISE. 

Multiply 5 and } by ). 

Let such sums be stated thus : 

Onefourth of 6 is 1 unit, and 1 remains. 

This remaining 1 is changed to sixths and added to the {, 
making |. 

One fourth of one sixth would be ji^, therefore one fourth of 

eight sixths is ^. 

In the aboye operation we find that one fourth of 5 is 1 and 1 
remains. This remainder is changed to sixths and added to the 
fraction J^ and then is divided by 4. The answer is 1 and ± 

1 . If a yard of muslin cost 2^, what will A a yard cost ? What 
iBioffi^? 

2. If a barrel of wine cost lOA doUars, what cost A a bartel ? 
What is i of 10^.? 

3. If 4 bushels of rye cost 8 dollars and {, what cost 2 bushels ' 
Whatis|of 82? 

4. If you haye 2j^ oranges, and giye | away, how much do 
you keep ? What is } of ^? What is i of 8i? ^ 

5. If 9 bushels of wheat cost 1@| dollars,, how much is that a 
bushel? What is I of 18J? ^ 
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6. If 12 piecef of linen cost 16i dollan, how much ia that by 
the piece ? 

7. If 8 gallons of brandy coat 14} dollars, how much ia that a 
gallon? 

8. If 8 yards of broadcloth cost 28i dollars, how much ia that 
a yard ? 

9. How much would 4 yards cost ? 

10. If a man bought 8 barrels of cider for 25i dollars, how 
much is one barrel? 

11. How much is 9 barrels ? 

12. If 12 yards of linen cambric cost 4^ dollara, what would 
7 yards cost? 

13. If YoU have 12 dollars and f, and lose 3i times lu much, 
how much do you lose ? 

We first multiply the 1^ by 3 and then by ). 

3 limes 12 is 36, and 3 timea } is { or 1, which, added to 36, 
is 37. 

12 and i multiplied by } is 6 and }, which added to the 37 

makes 43 and i* 

14. Multiply 8 and i by 4 and f. 

In doing this sum, first multiply the 8 and then the firaction 
by 4, and add the products together. Then multiply the 8, and 
the fraction by), and add these to the former proaucts. 

Thus 4 times 8 is 32. Four times | is |, which is l{. This 

added to 32 is 33 and {. 
One third of 8 is 2, and 2 remuns. Add 2 to the 33 making 

35. Change the remainder to fiflhs and add the } making ¥• 

One third of am fifth would be i, therefore J of V is H > which 

added to 35 and f makes 35 and H> which equals 36 and fg 

15. Multiply 5 and } by 2 and J. 

16. Multiply 12 and i by 2 and §. 

17. Multiply 9 and ft by 6 and |. 

18. Multiply 7 and { by 4 and |. 

19. iMtultiply 11 and I by 3 and f 

20. Multiply 8 and J by 8 and |. 

21. Multiply 10 and I by 7 and h 
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22. If you buy 9 and J gallons of wine and return ^ times as 
much, how much do you return ? 

23. If one boy takes 12 apples -and f, and another takes 5} 
times as many, now many does the last take ? 

24. If one room requires 12 and J yards of carpeting, and 
another requires 3 and | times as much, how much is required ^ 



DIVISION. 



1. Divide 9123648 by 79632. 

2. Divide 246,2 by & (See p. 
140.) 

3. Divide 2394,609 by 235. 

4. Divide 3246,9214 by 39. 

5. Divide 32,4 by 9/1 (See p. 
14a.) 

6. Divide 3294 by 2,79. 

7. Divide 324,976 by 2,4 (See 
p. 140.) 

8. Divide 329/42 by 3,24. 

9. Divide 329021,4639 by 
296 029. 

10. Divide'll2£. 12s. 7d. 4qrs. 
by 38. 

11. Divide 29 yds. 2 qrs. 3 na. 
by 39. 

12. Divide 2 m. 5 fur. 17 po. 3 
yds. by 91. 



13. Divide 12 by J (See p. 114.) 

14. Divide 128 by |. 

15. Divide 418 by &. 

16. Divide 324 by.jV 

17. Divide 3297 by if. 

18. Divide if by 6 (See p. 
117.) 

19. Divide H by 16. 

20. Divide ai by 27. 

21. Divide III} by 361. 

22. Divide ^^ by 249. 

23. Divide J by ? (See p. 121.) 

24. Divide ^3 by}. 

25. Divide ^ by J. 

26. Divide g} by Hi 



EXA-MPLES FOR HfiRTAL EXERCISE. 



1. Divide {by}. 

2. Divide i by iV 

3. Divide | by ^. 

4. Divide § by }. 

5. Divide }by ^. 

6. Divide ^^ by |* 



Divide } by ^ (See page 147.) 

Divide | by ^. 

Divide } by {. 

Divide | by jf. 

Divide & by |. 

Divide J by &. 



7. How many tiiSies is 4. contained in i^? 
B. How many times is I contained in ) ? 

P* 
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9. How many timei is 2 contained in | ? 

10. How many liilieB is { contained in { ? 

11. If beef is i of a dollar a pound, how much can be bonght 
for ^ of a dollar? 

12. If a yard of muslin cost u of a dollar, how much can be 
bought for ^ of a dollar ? 

In case Uie divisor and dividend have whole numbers with 
the fractions, the whole numbers must be reduced also, with the 
fractions, to a common denominator. 

Thus if we wish to find how many | there are in 4 and |, we 
must change the 4 and | to twelfths, and the } to twelflhs also, 

and then divide as before. Thus ; 4 and | is {I, and | is ^. 

In 57 twelfUis, there are 7 times 8 twelflhs, and one twelfth 
lefl over. This one twelfth, is one eighth of the divisor ^, 

The answer then is 7 and |. That is, 41 contains f , just 7 
times and | of another time. 

Again ; how often is 2| contained in 5} ? First, reduce the 
divisor and dividend to fractions of a common denominator. 

2| is fi, and 5| is S. 

Divide 69 twelfths by 92 twelfths, and the answer is 2 and 5 
twdftJis left over. 

This 5 twelfths is 5 thirty seamdths of the divisor. For fioe 
twelfths is A of 32 twelfths. 

1. How many timeii is 1| contained in 8| ? 

2. How inany times is 2| contained in 5| ? 

3. How many times is 9$ contained in 16| ? 

4. If you distribute 13| lbs. of flour among a certain number 

of persons, and give 2t lbs. to each, to how many persons do 
you mve ? 

5. if 4| bushels of wheat last a family one week, how long 

will 12| bushels last them .? ^ 

6. If 53 tons of hay will keep a horse 6 months, how many 

horses will 10| tons keep during the same timei 

7. If a cistern is fillea in 3j o? an hour, how many times will 

the cistern be filled in 12| hours ? 

8. If you distribute 18 { dollars among the poor, and give ^ 
dollars to each person, to how many do you give ? ^ 

'^ M 3| dollars a lb. how many pounds of gum can be bought 
■loUars? 
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10. How many times is | contained in 2|.' 

11. How many times is 5} contained in 8f ? 

12. How many times is 2i contained in 14| ? 

13. How many times is 3| contained in 7| ? 

14. How many times is 5} contained in 12{ ? 



REDUCTION. 

1. In 29 gallons how many quarts ? (See p. 86.) 

2. In 65 pints how many gallons ? 

3. In 2 £. 14s. 9d. 3 qrs., how many farthing ? 

4. In 923469 farthings, how many pounds, shillings, and 
pence ? 

5. Reduce f to a decimal. (See p. 145.) ^ 

6. Reduce |i to a decimal ? 

7. Reduce Ho to a decimal ? 

8v Reduce I i and ]^ to a common denominator. (See p. 150.) 

9. Reduce A n in to a common denominator. 

10. Reduce h &A^ >' common denominator. 

11. Reduce ^^to its lowest terms. (See p. 152.) 

12. Reduce |^ to its lowest terms. 

13. Reduce f| to its lowest terms. 

14. Reduce t of a guinea to the fraction of a pound. (See p. 
154.) 

15. Reduce nf;^ to the fraction of a foot. 

16. Reduce | of { of | of a pound to the fraction ofa shilling. 

17. Reduce | of f of 3 shillings to the fraction of a pound. 

18. What is the value of f of a ton in lbs. ^ (Bee page 154.) 

19. How many ounces in | of a lb. Apothecary's weight ? 

20. How many pints in fi of a bushel ? 

21. Reduce 8 oz. 6 pwts. to the fraction of a lb. Troy. (See 
p. 1550 

22. Reduce 4 days 16 hours to the fraction of a year. 

23. Reduce 36 gals. 4 qts. to the decimal of a hogshead. (See 
p. 167.) 

24. Reduce lid. 3 qrs. to the decimal of a shilling. 
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What is the yaloe of ,169432 of a ton ? (See p. 158.) 
85. What is the value of ^694 of a £? 
What is the value of ,396 of an hour ? 

26. Reduce 7b. 8d. of each of the different currencies to the 
fame value in Federal money. (See p. 161.) 

27. Reduce $ 6, 29 to the same value in each of the different 
currencies. (See p. 162.) 



INTEREST. 

In conducting business, men often find it necessary to barrow 
money of each other, and it is customary to pay those who lend, 
for the use of their money until it is returned. 

The 8um ofinoney lent, is called the jn-incipal. 

The sum paid for the use of money, is called interest. 

Jimount is the principal and interest added together. 

per annum signifies by the year. 

It is customary to pay a certain sum for every hundred dol« 
lars, pounds, &c. Thus in New England six dollars a year is 
mud for the use of every hundred, and in New York seven dol- 
lars for every hundred uiat is borrowed. The expressions six 
per cent., seven per cent., &c. signify that six or seven dollars are 

Said for every hundred borrowed. Per signifies /or, and cent, is 
le abbreviation of centum, the Latiii word for hundred. Rate 
per cent., then, signifies rate by the hundred. When a man bor- 
rows a sum of money, he gives to the one of whom he borrows 
a writing in this form : 

$ 500 ,00. Hartford, April 1, 1832. 

On demand I promise to pay D. F. Robinson or order, five 
hundred dolla)» with interest, value received. Samuel Jones. 

This is called a note, and is said to be on interest. _ 
In this case the borrower, Samuel Jones, is obligated to pay 
pix dollars a year for each hundred dollars, till the \ 500 are re- 
turned. 

In Connecticut the law does not permit men to receive any 
more than 6 per cent, interest; in New York it allows? per 
cent., and the rate by law varies in the different states. When 
the rait per cenJt. is not mentioned, it is a lways to be understood 

In the rale called interest, what is meant by principal? interest f 
ftmount? per annum? percent.? 
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that the interest is what is allowed by the laws of the state 
where the note is ^ven. 

Usury is taking more interest than the law allows. 

Legal interest is the rate allowed by law. 

In all notes on interest, if no particular rate per cent, is men- 
tioned, it is always understood to be legal interest that is promis- 
ed. In this work, 6 ner cent, will be understood when no rate 
per cent, is mentionea. 

Sometimes it occurs that when a man has borrowed a sum of 
money, after a time he wishes to pay a part of the debt. 

In this case, when the payment is made, the note which was 
l^ven to the lender is taken, and an endorsement is written on it, 
stating that such a part of the^ note was paid at a particular 
time. After this the borrower only pays interest for that part 
of the debt which remains unpaid. 

Notes are given either with or without interest. If the words 
" with interest" are not written, a note is understood to be with- 
out interest. If a note is given without interest, promising to 
pay at a certa^ time, after that time has expired, me note draws 
interest from that time. 

Notes are given sometimes, promising to pay the interest oit- 
nuaUyf but (Slener the interest is not to be paid imtil the note is 
paid. 

When interest is paid only upon the sum lent, it is called 
sinmle interest. 

But when the yearly interest is added each year to the princi- 
pal, and then interest is taken upon both principal and interest, 
It is called compound interest. 

The laws of the several states forbid taking compound inter- 
est; but a man who has lent money, can collect the interest 
every year, and put it out at interest, and thus gain compound 
interest. 

But when a man borrows, if the creditor does not collect the 
interest every year, he cannot be compelled to pay interest on 
the interest. 



In calculatinff interest, the rateper cent, is a certain number 
of hundredths of the sum lent Thus if 1 per cent, is paid for 

Legalinterest ? nsory? endorsements? What is meant by simple la 
terest? compound? 
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f 100, it is ^ part of the eum lent. If 6 per cent, is paid, it is 

the ISO P<^ ^the sum lent. 

For tnis reason all calculations in interest are s^ms In decimal 
jnultiplication. We divide by the denominator to find one hund- 
Iredth, by means of the separatriz, and multiply by the numera- 
tor to find the required number of hundredtlis. For example, 
if we wish to find the interest of ||263 for one year, at 6 per 

cent, we must obtain the ijo part of the $263. ao^q 

This is done by dividing by the denominator $ ^™ 

100, by means of a separatrix, and multiplying ^ 

by the numerator 6. In this case the muUipU- $ 15,78 
cation is done first 

The rate per cent, therefore, may always be written as a deci- 
mal fraction of ihe'oTdei of hundredths, 

1 per cent is written ,01 

2 per cent " ,02 
i per cent. *« ,005 
} per cent. « ,0025 
I per cent " ,0075 

Write 2} per cent, as a decimal fraction. 

2 per cent, is ,02, and A per cent, is, 005. Ans. ,025. 

Write 4 per cent, as a decimal fraction. 4^ per cent. 

41 per cent. 5 per cent. 7^ per cent. 8 per cent 

— 8| per cent. 9 per cent. -< 9^ per cent. 10 per 

cent (10 per cent, isi^j; decimally, ,10.) lOJ per cent 

— 11 per cent. 12i per cent. 15 per cent. 

1. If the interest on $ 1, for I ^ear, be 6 ^cents, what will be 
the interest on |$17 for the same time.^ 

It will be 17 times 6 cents, or 6 times 17, which is the same 
thing:— $17' 

, 06 

1,02 Answer; that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it is evident we 
need onl^^ to multiply it by the rate per cent- written as a ded 
mal fraction. The product will be the interest required. 

What is the interest of $ 121 at 3| per cent ? at 2^ per oent..^ 
at 8^ per cent. ? at 9| per cent. ? at 4^ per cent. ? 

When we wish to obtain the interest for several years, we 
have only to multiply the interest of one year by the number of 
years. 
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Examples. 

What is the interest of $ 214 for 4 years at 2^ per cent. ? for 
3 yrs. ? for 9 yrs. ? for 24 yrs. ? 

What is the interest of $ 364,41 for 8 yrs. at 6| per cent. ? 
What is the interest of $ 1000 for 120 yrs. ? Ans. $ 7200. 

It may often be needfnl to calcuUte the interest on a sam, for 
a less time than a year. 

When this is needful, the following mode is the most simple 
and expeditious. 

Let the interest be at 6 per cent., as that is the most common 
rate. 

At 6 per cent, each ^lollar gains 6 cents a year, (or 12 mo.) 
6 cents for 12 mo. is j| a cent (or 5 mills) for 1 month. 

As 30 days is called a month, in calculating interest, 5 mills 
a month, is 1 mill for every 6 days. 

Interest at 6 per cent, then gains on each dollar ^ 

$,06 a year. $,005 a month. $,001 for every 6 days, and | 
of a mill tor each day. 

Whenever therefore we wish to calculate the interest of any 
sum for less than a year, we can first calculate the interest on . 
one dollar for the given time, calculating 5 mills for every 
month, 1 mill for everj 6 days, and | of a mill for each odd day. 

Afler finding the interest for one dollar we can multiply this 
interest by the number of .dollars in the sum. 

Examples. 
What is the interest of $ 36 at 6 per cent, for 9 mo. 12 days i 
for 6 mo. 3 days ? for 8 mo. 18 days .' 
Note. — The fractions of a mill had better be changed to ded' 

mals. Thus instead of writing &| mills we can write ,0055 — 5} 
mills can be written, ,0053-f-- (The sign of addition is added 
to the last, because there are more decimal orders that may be 
added.) 

What is the interest of $334 for 4 mo. 2 d. ? for 9 mo. 6 d. ? 
for 7 mo. 4 d. ? 

What is the interest of $ 826 for 2 d. ? for 5 mo. 3 d. .? for 165 
d. ? for 9 mo. 16 d. .? 

If it is wished to obtain the interest of any eram for less ih&a a 
year, at any other than 6 per cent, the method is, to find the in- 
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terest at 6 per cent, and then take such parts of it, as the rate 
mentioned, is parts of 6 per cent 
Thus if we wish to find the interest of $ 560 for 4 mo. 8 d. at 

5 per cent., we first find the interest at 6 per cent, for that time, 

and then subtract i of the sum from itself. For the interest at 

6 per cent, is i less than the interest at 6 per cent. 

Thus if the rate is 3 per cent, we must take jl of the interest 
at 6 per cent 

If it is 4 per cent, we must take } (or $) of the interest at 6 
per cent, &c. 

What is the interest of $ 241, 6^ cents for 8 mo. 6 days, at 2 
per cent ? at 3 per cent .' at 4 per cent ? at 9 per cent ? at 12i| 
per cent. .' at 15 per cent. ? 

What is the interest of $54.81 for 18 mo. at 5 per cent. ? 

J3ns. 4.11. 

What is the interest of $ 500 for 9 mo. 9 days, at 8 per cent. ? 

Jins. $31.00. 

What is the interest of $ 62.12 for 1 mo. 20 days, at 4 per 
cent ? Ans. $ 0.345. 

What is the interest of $ 85 for 10 mo. 15 days, at 12^ per 
cent? ^ ^715. $9,295. 



RULES FOR CALCULATING IFTEREST. 

To find the interest for years. 

MuUivly the sum by the rate per cent, as a decimal cfthe order 
of hunaredths, and tne interest for one year is found. Multiply 
tms answer by the number of years. 

To find the interest for months and days. 

Calculate the interest on one dollar for the given time, thus; 

calculate 5 mills for every morUh, 1 mill for every six days^ and } 
of a mill for each odd day. Add these together and mtdtiply the 
answer by the number of dollars and cents in the sum, pointing 
off decimals according to rule. 

If the rate is any other than 6 per cent., calculate the interest at 
6 ver cent., and then add to, or subtract from the sum such pofrts 
of itself, as the rate per cent, is parts of 6 per cmt. 

What is the rule for calculating interest for one year ? for a nomber of 
jreara? forpartsofaysar? 
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Examples. 

What is the interest of $ 116 fiS for 11 mo. 19 days ? 

Ans. $6.73^2 
of $200 for 8 mo. 4 d. ? 8,133 

of 0,g5forl9mo.? 0,08 

of 8,50 for 1 yr. 9 mo. 12 d. ? 0,909 

of €75 for 1 mo. 21 d. ? 5,737 

of 8673 for lOd..? 14,455 

of 0,73 for 10 mo..? ,036 

Rtdefor Sterling Money. 

When the principal ispoundSf shiUings, and pence, reduce the 
sum to the decimal of a £ (see page 157), and proceed as in Feds^ 
ral money. The answer is in decimals oja£f and must be change 
ed }Mick to units (see page 158). 

What is the interest of £ 36 ; 9s. 6ild. for 1 yr. ? 

Ans. jCS. 3s. 9id 
What is the interest of £ 36 ; 10s. for 18 mo. 20 d. ? 

Ans. £3. 8b. 3j|d. 
What is the interest of £ 95 for 9 mo. ? Ans, £ 4. 58. 6d. 

Find the interest on £ 13 ; 3 ; 6 for 1 yr. A. 15(1. 9id. 

Find the interest on £13 ; 15s. 3!|d. for 1 yr. 6 mo. 

A. £l;4;9id. 
Find the interest on £75 ; 8 ; 4 for 5 yrs. 2 mo. 

A. i&23. 7s. 7d. 
Find the interest on £174 ; 10 ; 6 for 3 yrs. 6 mo. 

A. £36. 138. 
Find the interest on £325 ; 12 ; 3 for 5 yrs. A. £97. 138. 8d. 
Find the ipterest on £150 ; 16 ; 8 for 4 yrs. 7 mo. ' 

A. £41. 98. 7d. 



VARIOUS EXERCISES IN INTEREST. 

TO FllfD THE PRINCIPAL, WHEN THE TIME, RATE A»b 

AMODNT ARE KNOWN. 

If in 1 yr. 4 mo. the interest and principal on a sum at 6 per 
cent, amount to $ 61,02, what is the principal ^ 

— — : — j 

What is the rnle for Sterling money ? 
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We first find what will be the amount of a daUar wUh Us m- 
terestyfot the ^ven time. This amounts to. ^1,08; Now as 
every dollar in the original sum gained 8 cents interest, there 
were as many dollars as there are $ 1,08 in $ 61,02. ^ 56,50. 

Rule. Find the interest of%\ for the given, time and add to 
it. Divide the sum given by this amxnmt. 

£]CAMPL£S. 

What principal at 8 per c6nt. will amount to $85,12 in 1 yr. 
6 mo. ? Ans. % 76. 

What principal at 6 per cent, will amount to $99,311 in 11 
mo. 9d.? - Ans. $94. 

TO FIND TBE PRINCIPAL, WHEN THE TIME, RATE AND INTEREST 

ARE KNOWN. 

What sum pat at interest at 6 per cent, will gain $ 10,50 in 
1 yr. 4 mo. } 

One dollar put at interest for that time, would gain $ ,08, and 
therefore it requires as many one dollars as there are $ ,08 in 
$10,50. Ans. $131,25. 

Rule. Find the interest of $1 for the given rate and time. 
Divide the interest given by this, avid the quotient is the principal. 

Examples. 

A man paid $4,52 interest at the rate of 6 per cent, at the end 
of 3 yr. 4 mo. what was the principal.^ Ans. $^,50. 

A man received $ 20 for interest on a certain note at the end 
of 1 yr. at the rate of 6 per cent, what was the principal P 

TO FIND THE RATE, WHEN THE PRINCIPAL, INTEREST, AND TIMH 

ARE KNOWN. 

If $ 3,78 is paid for using $ 54, 1 yr. 6 mo. what is the rate 
per cent. ? 

If this sum were at interest at one per cent, it would produce 
$ ,54. 

As many times therefore ^as $ ,54 is contained in $ 3,78 so 
muchmore than 1 per cent, is the rate. 

Rule. Di'oide the given interest by what lootdd be the interest 
of the same sum at 1 per cent. 

What is the rule to find the principal, when the time, rate, and amoant 
are known ? How when time, rate, and interest are known ? How find 
the rate, when principal, interest, and time are known? 
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If $ 2,34 is paid for the use of $468 for 1 tno. what is the rate 
per cent. ? Ans. 6 per cent. 

At $ 46,80 for the use of $520 fer 2 yrs. what is it per cent. ? 

Ans. 4^ per cent. 

TO FIND THE TIME, WHEN THE PRINCIPAL^ RATE AND INTEREST 

ARE KNOWN. 

What is the time required to gain $ 3,78 on $ 36, at 7 per 
cent. ? 

We first find what would be the interest on that sum for one 
year J at 7 per cent. 

This would be $ 2,52. As many times as this sum is contain- 
ed in the interest mentioned in the sum, so mttch more time than 
one year is required. 

Rule. Divide the interest given j by the interest which the prin- 
cipal would gain at the same rate, in one year. 

Paid $ 20 for the use of 600 at 8 per cent. ; what was the 
time ? t Ans. 5 mo. 

Paid $28,242 for the use of $217,25 at 4 per cent. ; what 
was the Ume ? Ans. 3 yrs. 3 mo. 



ENDORSEMENTS. 

Tn transactiisg business, it is of\en necessary to calculate in- 
terest upon notes, where partial payments have been made, and 
endorsed upon the note. For example, a man borrows $ 500, 
and gives his note, promising to repay it with interest. 

Two years afler, he pays $ 150, and has it endorsed. Then 
'two years ailer, he pays $ 75, and has it endorsed. At the end 
of six years he is ready to gettfe the note, and the question is, 
how much interest he shall pay. 

There are different modes established by the laws of different 
states on this subject. 

The three following are the most common. The first is the 
one which was formerly most commonly used. 

FIRST METHOD. 

Find the amount of the principal for the whole time. 
Find the amount of each payment to the time of settlement. 



How find time, when principal, rate, and interest «re known? 
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^dd the AMOUNTS of the payments , and avbtraet them from the 
AMODNT qf the principal. 

Example. 

On April 1st, 1825, 1 save a note to A. B. promising to pay 
him $ 300 for value jrec^. and interest on the same at 6 per 
cent, till settlement. 

Oct. 1, 1825, 1 paid $ 100. April 16, 1826, paid $ 50. Dec. 
1, 1827, paid $ 120. 

What do I owe on April Ist, 1828 ? 
$ cts. m. 

300,00,0 principal dated April 1, 1825. ys. mo. da. 

54,00,0 mterest up 16 April 1st, 1828. 3. 0. 0. 

354,00,0 amount of principal . 

100,oa,0 1st payment, Oct. 1, 1825. 
15,00 ,0 interest up to April 1st, 1828. 2. 6. 0. 

115j00,0 amount of Ist pa3rment. 

"50^00^ 2nd payment, April 16th, 1826. 

5,87,5 interest up to April 1st, 1838. 1. 11. 15. 

55,87,5 amountof second payment. 

120^00^ 3rd payment, Dec. 1st, 1827; 
2,40,0 interest up to April 1st, 1828. 0. 4. 0. 

122,40,0 amount of' 3rd payment 
^,87,5 << 2nd payment. 

115,00,0 amount of Ist payment. 

293,27,5 total amount of payments. 

354,00,0 amountof principal. 

293,27,5 total amount of payments subtracted. 



A. 60, 72,5 remains due April Ist, 1828. 

Rule in Massachusetts. 

Find the Amount of the Principal to the time when onepayment, 
or several payments together f exceed the interest due. From this 
subtract the payments^ and the remainder wiU he a new Principal, 
Proceed thus till the time ofsetdemeni. 

Examples. 
For value received, I promise to pay James Lawrence $ 116,666 
with interest. John Smith. 

$116,666. May Ist, 1892. 



\ 
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On this not6 were the following endorsements. 

Dec. 25, 1822, received $ 1(5,066. 

July 10, 1823, " I 1,666. 

Sept. 1,1824, « I 5,000. 

June 14, 1825, " $3:3,333. 

April 15, 1826, " 1 62,000. 
What was due August 3, 1827.' Ans. $23,775. 

The first principal on interest from May 1, 1822, $ 116,666 
Interest to Dec. 25, 1822, time of the first pay- 
ment (7 months 24 days), 4,54 9 

Amount, $121,215 
Payment, Dec. 25, exceeding interest then due, 16,666 

V Remainder for a new principal, . 104,549 

Interest from Dec. 25, 1822, to June 14, 1825 
(29 months, 19 days), 15,490 

Amount, $120,039 
Payment, July 10, 1823, less than interest then 

due, $ 1,666 

Pavment, Sept. 1, 1824, less than interest 

then "due, 5,000 

Payment June 14, 1825, exceeding interest 

then due, 33,333 

$39,999 

Remainder for a new principal (June 14, 1825), 80,040 

Interest from June 14, 1825, to April 15, 1826 
(10 months 1 day) , 4,015 

Amount, 84,055 
Payment, April 15, 1825, exceeding interest then 
due, 62,000 

Remainder for a new principal (April 15, 183^, $ 23,055 
Interest due Aug. 3, 2827, from April 15, l^MS 
(15 months 18 days), 1,720 

Balance due Aug. 3, 1827, $23,775 

The rule now adopted in Connecticut, is^ founded on the prin- 
ciple that interest is to be paid by the year, so that if a man pays 
before a year is ended, he receives interest on all he pays, n-om 
the time he pays it, to Uie end of the year when the interest is due. 

2» 
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RuLs IN Connecticut. 

If the payment he made at the end of a year or morey add the 
interest due on t!ie whole sum^ at this tim^, to the principalj and 
subtract the payment. 

Whenever other payments are madcy proceed in the same man- 
ner f calculating interest on tfie principal from the time of the last 
payment. 

if payment is made before a year has elapsed {from the date of 
the notCf or from the last payment) j find the amount of the princi- 
pal for one year. Find also the amount of the payment from the 
time of payment to the end of thfi year when the interest tootdd be 
due, and subtract the latter from the former. If, however y a year 
extends beyond the time of settlement, find the amount up to that 
time J instead of for a yeAr. * 

If any remainder after svhtra^ition, he greater than the preced- 
ing principal ^ then the preceding principalis to he continued as the 
principal for the succeeding time instead of the remainder , and the 
difference to be regarded as so much unpaid interest. 

Let interest on the following note be calculated by the three 
different rales. 

A note for $20,000 is given July 1st, 1825. 

1st payment, January 1st, 1826, $ 1400 

2d. do. January 1st, 1827, 2000 

3d. do. September 1st, 1827, 5000 

Settlement January Ist, 1829. 

What is due on the note .' Answera 

By the common rule, $ 14,908,00 

By the Massachusetts rule 15,212,96 

Bv the Connecticut rule 35,209,47 

Let the following be calcinated by the Connecticut rule. 
$1000,00 Hartford, Jan.' 4, 1836. 

On demand 1 promise to pay James Lowell, or .order, one 
thousand dollars with interest ; yalue received. 

HlRAM^ SiMFSON. 

On this note were the following endorsements. 

Feb. 19, 1827, received $200.00 

June 29,1828, " 500.00 

Kov. 14,1828, « 260.00 

Dec. 29, 1831, « 25.00 

What is the balance, June 14, 1832 ? Answer $ 204.49. 
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Find Uie balance due on the following note by the Massacha- 

setts rule. 

$ 500.00. Hartford, Feb. 1. 1890. 

Value received I promise to pay A. B. or order, five hun- 
dred dollars with interest. Samuiil Jonss. 

Endorsements. May 1 , 1820, received, $ 40.00 

Nov. 14,1820, " 8.00 

April 1, 1821, " 12.00 

May 1, 1821, " 30.00 

How much remains, Sept. 16, 1821 ? Ans. $ 455.57. 

Find the balance due on the following note by (he Connecti- 
cut rule. 

For value received I promise to pay 6. B. or order, eight hun- 
dred and seventy-five dollars, with interest. ^ 875.00 

Hartford, Jan. 10, 1821. Samuel Jones. 

Endorsements. Aug. 10, 1824, received $260.00 

Dec. 16,1825, « 300.00 

March 1,1826, " 50.00 

July 1,1827, « 150.00 

What was due Sept. 1, 1828 .' ^hs. $ 474.95. ." 

The three rules.used above, are all considered as objectioi^able. 

By the first rule, when a man pays a part of his debt, his pay- 
ments are not applied to discharging the interest, but entirely to 
lessening the principal. By this rule, if a man should borrow 
a sum and promise to pay it, with the interest, in twenty-five 
years, if he should simply pay what would be the yearly interest, 
and have it endorsed, at the end of 25 years the debt would be 
entirely extinguished. Whereas if he should wait till the end 
of the time agreed upon, he would have to pay the original sum 
borrowed, and the yearly interest upon it also. 

The objection to the other two rules is, that the man who 
makes payments before the time of settlement, actually is obliged 
to pay more than one who pays nothing before that time. Th^s 
the most punctual man is obliged to pay niore than the negligent. 

Compound Interest is the only method which will do exact 
justice to both creditor and debtor. For a ma n who lends 

What is the common rule for calculating interest on notes when there are 
endorsements ? the Massachusetts mle ? the Connecticut rule ? What are 
the objections to the three rules ? What is the only method to do Justice 
to the creditor ? 
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money is fairly entitled to receive interest at the end of each 
year; and then b^ investinff the interest in other stock, he can 
obtain compound interest. The borroiver, therefore, who detains 
this yearly interest, ought, in justice, to pay what the creditor 
coula gain, if the debtor were punctuzd. 



COMPOUND INTEREST. 

Compound Interest is an allowance made for the use of the 
sum lent, and also for the use of the interest when it is not paid. 

Rule. CaUuleUe the Interest, and add it to the principal at the 
end of a year. Make the Amount a neio principal for the next 
yeary with which proceed a^ before, tiU the time of settlement. 

1. What is the compound interest off 256 for 3 years, at 6 per 
cent.? 

$256 given sum, or first principal. 

, 36 



271,36 amount, or pnncipal for 2d. year. 
,06 



er 



27^ r^^X'"*'""''^6o'''"']'^^''^^ 

287,6416 amount, or principal for 3d. year. 
,06 

287:64?^ p?Sf '''^^^^' ^or"' ] «^^^^ *°S«^^' 

304,899 amount. 

256 first principal subtracted. 

A. $ 48,899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ 1 for 2 years ? what the amount for 

3 ^ears ? -r — for 4 years ? for 5 years ? for 6 years ? 

' for seven years ? > for 8 years ? 

Ans. to the last, $ 1,593-f- 

It is plain that the amount of $ 2 for any given time, will be 

2 times as much as the amount of $ 1 ; the amount of $ 3 will be 

3 time as much, &c 

What is compound interest ? Wbat is the rule for performing It ? 



HeuM, we ttMj form the •monnti otf I tor nrenl yean, 
into a table oT maltiplitrs for finding the amoUDt of any sum for 
the KUDB lime. The following 
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2,6!e77- - 
2,85433-- 
3,02550- - 
3,9)713- - 
3,39955-- 
3,60353- - 
3,31974-- 
4,04893-- 



Jfaie 1, Four decimals in the above Dumbers will be auScient- 
Ij accurate for most opeiationa. 

Jfott 2. When there are months and days, you may firal find 
the amount for the years, and an that amount cut the interest 
ibr tlie montlia and days ; this added to the amount wilt ^ve the 

3. What is the amount of $600^0 for aO years, at 5 per cent, 
compound interest? >- at Q per cent, ? 

$1 at5percent. by the table, ia $2,65339; therefore, 3,65329 
X 600,50 = «1593,30-|- Ana. al 5 per cent.; and 3,a07i3x 
600,50=1 lia5,8ai-{- Ana. at 6 per cent. 

4. What is the amoant of $40,30 at 6 per cent compound 

interest, for 4 years ? ~ for 10 years ? for 18 years ? 

foriavears? for 3 rears and 4 months? for 

S4 years, 6 mouths, and IS days • Aui. to last, $168,137. 
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DISCOUNT. 

Disemmt is a deduction made from a debt, for paying it before , 
it is due. 

If, foi^ example, I owe a man $300 two years hence, and am 
willing to pay him now, I ought to pay only that suniy whichf 
vnth its interest J would in two years ^ amount to $300. 

The question then is, what sum, together with its interest at 
6 per cent., would, in two years, amount to $300 ? 

Such operations are performed by the rule ^ot finding the 
principal^ when the time, rate, and amount are given, (see p. 

The sum, which, in the time mentioned, would, by the addi- 
tion of its interest, amount to the sum which is due, is called 
the present worth. 

What is the ptesent worth of $834, payable in 1 yr. 7 mo. 6 
days, discounting at the rate of 7 per cent.? Ans. $ 750. 

What is the discount on $321,63, due 4 yedrs hence, at 6 per 
cent..? Ans. $62,26. 

What principal, at 8 per cent., in 1 yr. 6 mo. will amount to 
$85,12.? Ans. $76. 

What principal, at 6 per cent, in II mo. 9 d. will amount to 
$99,311.? Ans. $94. 

How much ready money must be paid for a note of $18,.due 
15 months hence, discounting at the rate of 6 per cent. ? 

Ans. $16,744. 



STOCK, INSURANCE, COMMISSION, LOSS AND 

GAIN, DUTIES. 

Stock is a name for money invested in banks, in trade, in in 
Burance companies, or loaned to a national government for the 
purpose of receiving interest. 

Persons who invest money thus, are called stockholders. 

When stockholders can sell their right to sXock for more than 
they paid, it is said that stock has risen, and when they cannot 
sell it for as much as they paid, it is said that stock hasfaUen. 

^ ■ ■ I ■!■ I !■■■■■ ■■ I I I I ■! ■ ■ ■ ■■ ■■ .1,1 ■ ■ J, ■■■■■ ■ ■■ ■ ■»■ 

Wbat is discount ? What is the rule for performing it ? What is atocic? 
When is stock said to have risen or follen ? 
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Stock is boaght and sold in shares ^ of from $50 to $100 a 
share. ' ^ 

The nominal value of a share is the amount paid, when the 
stock was first created. 

The real value is the sum for which a share toill sdl. 

When stock sells for its nominal value, it is said to be a< pair. 

When it sells for Tnore than its nominal value, it is said to be 
above' par, and when for less it is bdmo par. 

When stock is above par^ it is said to be so much per cent. 
advance. 

An insurance Company, is a body of men, who in return for 
a certain compensation, promise to pay for the loss of property 
insured. 

The written engagement they give is called a Ppliey. 

The sum paid to them for insurance, is called Premium. 

Commission is a certain sum paid to a person called a corres- 
pondent, agenl, factor^ or broker, for assisting in transacting 
business. 

Loss and Gain refer to what is made or lost, by merchants, in 
their business. 

The calculations relating to stock, insurance, commission, loss 
and gain, and duties, are performed by the rule for calculating 
interest, When the time is one year. 

Rule. Multiply the sum given, by the rate per cent, as a de- 
cimal. (See p. 180.) 

Examples. 

Stock.— 1 . What is the value of $ 350.00 of stock at 105 per 
cent., that is, at 5 per cent, advance.^ Ans. $<)67.50. 

The rate here is 105 per cental 05 hundredths. The ques- 
tion then is, what is 105 hundredths of 350 : or, multiply 350 
by 1.05. 

2. What is the value of 35 hundred dollar shares of stock at | 
per cent, advance ? Rale 1.0075. Ans. $3,526.25. 

3. At I12i per cent, what must I pay for $7,564 .00 of stock? 
Rate 1.125. > ^ Ans. $8,509.50. 

-4. What is the value of $615.75 of stock, at 30 per cent, ad- 
vance.? Ans. $800,475. 

What is the nominal value of a share f What the real value ^ When is 
stock at par f When above par ? Wh^ below par f What is an insur- 
ance? Policy.' Premium? What is commissioii? Loss and gain? 
W^hat is the rule for performing these processes ? 
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6. What is the Taloe of $7,650.00 of stock at 119) per cent. > 

Ans. $9,141.75. 

6. What is the value of $1,500.00 of stock at 110 per cent.? 

Ans. $1,650.00. 

7. What is the value of $3700 bank stock at 95i^ percent., 
that is at 4^ per cent, below par ? Ans. $3,533.50. 

Insurance.-^I. What premium must be paid for the insur- 
ance of a vessel and cargo, valued at $123,425.00, at 15i^ per 
cent. ' 

15^ per cent. s=. 155, and the question is, what is .155 of 
123,425. Ans. $19,130,875. 

2. What must I pay annually for the insurance of a house 
worth 1 3,500.00, at 1) per cent. ^ Ans. $61 .25. 

3. What must be paid for the ihsarance of property, at 6 per 
cent., to the amount of $2,500.00 ? Ans. $ 150.00. 

4. What insurance must be paid on $375,000.00, at 5 per 
cent..!* Ans. $18,750.00. 

5. What premium must be annually paid for the insurance 
of a house worth $ 10,650.00, at 3 per cent. ; and a store worth 
$ 15,875.00 at 4 per cent, and out houses worth $3,846.00, at 5 
per cent. ? 

6. What premium must be annually paid for the insurance 
of a factory worth $30,946.00, at 10 percent. ; and 7 dwelling 
houses worth $875 00 each, at 8 per cent. ; and 3 grist mills, 
worth $1,930.0() apiece, at 7 per cent.; and one storing house, 
worth $9,859.00 at 6 per cent. ? Also, what is the average rate 
of insurance on the whole ? 

7. If I pay $ 930.00 annually for insurance, at 5 per cent., 
what is the value of the property insured ? 

Here 930 is .05 of the answer ; 930-r.05=$ 18,600 Ms. 
Profit and Loss. — 1. Sold a bale of ffoods at $735.00, by 
which I gain at the rate of 6 per cent. What sum do I gain ? 

Ans. $44.10. 

2. In selling 50 hhds. of molasses, at 38 dollars a hhd., I gain 
10 per cent. What is my gain > Ans. $190.00. 

3. In selling 25 bales of cloth, each containing 27 pieces, and 
each piece 50 yards,, a merchant gained 20 per cent.*on the cost, 
which was 10 dollars a yard. What did he gain, and what did 
be sell the whole for ? 

Ans. Gain, $67,500.00. Whole, $ 405,000.00. 

4. A merchant gained at the rate of 15 per cent, in selling 
the following articfes: 6 hhds. of brandy for which he paid 
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^1.50 per jpl.; 7 barrels of flour, cost 11 dollars a barrel^ 2 
quintals of nsh, cost 4 cents a,pound; 16 hhds. of molasses, cost 
a6 cents per gal. and 25 bis. of sugar, containing each 175 lbs., 
cost 9 cents per lb. What was his gain on the whole, and what 
did he receive in all •* 

Commission. — 1. If my agent sells goods to the amount of 
$2,317.46, what is his commission at 3| per cent. ? 

Ans. $75,31745. 

2. What commission must be allowed for a purchase of goods 
to the amount of $1,286.00, at 2^ per cent..^ Ans. $32.15. 

3. What commission shall i allow my correspondent for buy- 
ing and selling on my account, to the amount of $2,836.23, at 
3 per cent. ? 

4. A merchant paid his correspondent $25.00 commission on 
sales to the amount of $ 1,250.00. At what per cent, was tlie 
commission ? 

He paid him iffo = A = iBo= -02 = 2 per cent. ^ns. 

Duties. — Duty is a certain sum paid to government for arti- 
cles imported. 

When duty Aa at a. certain rate on the valuty it is said to be ad 
fioloremf in distinction from duties imposed on the quantity. 

An Invoice is a written account of articles sent to a purchaser, 
factor, or consignee. 

In computing duties, ad valorem, (or ad vol. as it is commonly 
written,) it is usual in custom houses to add one tenth to the 
invoice value, before casting the duty. This makes the real 
duty one tenth greater than the nominal duty. It will be equal- 
ly well to make the rate one tenth greater, instead of increasing 
tne invoice. 

1. Find the duty on a quantity of tea, of which the invoice is 
$215.17, at 50 per cent. Ans. $118.3435=$ 118.343^. 

In this example we may add, as directed above, one tenth of 
215.17, to 215.17. Thus, 215.174-$ 21 .51 7=236.687. Then 
236.687x50=$ 118.3435. Or we may add to the rate^O, one 
tenth of itself=i05 : thus, .50+.05=55. Then, 215.17X .55= 
$118.3435, as before. 

2. Find the duty on a quantity of hemp at 13^ per cent., of 
which the invoice is $654.59. The second of the above modes 
is recommended. Another might be used, viz. : to find, first) 

Wbat is duty ? When are duties ad valorem 7 Wbat is an invoice ? 

R 
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the duty on the invoice at the given rate, and add to it one-tenth 
of itself. Thus, 654.5!) X 13i ==$ B8.36965. Ana. $97.206615. 
3. What is the duty on a quantity of books, of which the in- 
voice is $ 1 ,670.33, at 20 per cent. ? Ans. $ 367.4726. 



EQUATION OF PAYMENTS. 

Equation of payments is a method of findingr a time for paying 
several debts due at different times y all at once ; and in such a way 
that both creditor and debtor will have the same value, as if the 
debts were paid at the several times promised. 

For if a man pa^s a debt before it is due, the creditor gains; 
if he pays it a/2er it is due, the debtor gains. 

In how many months will $ 1 gain as much at interest as $ 8 
will gain in 4 months ? Now aa Oie $ 1 is 8 times less than 8, it 
will require 8 times 7?iore time, or 8 X ^ = 32 months. 

In how many months will the interest on $ 9 equal the inte- 
rest on $ 1 for 40 months ? 

Supposing a man owes me $ 12 in 3 months, $ 18 in 4 months, 
and $ 20 in 9 months. He wishes to pay the whole at once ', in 
what time ought he to pay ? 

$ 12 for 3 months = $ 1 for 36 months. 

$ 18 for 4 months = $ 1 for 72 months. 

$20 for 9 months = $ 1 for 180 months. 

$50 288 months. 

T^ow it appears that it will be the same to him to have $ 1 far 
36, for 72, and for 180 months, as it would to have the 12^ the 
18, and the 20 dollars for the number of months specified. 

He might therefore keep $ 1 just 288 months, and it would be 
the same as keeping the $ 50 for the number of months specified. 
But as the whole sum of money lent was $ 50, he may keep this 

only one fiftieth (^) of the time he might keep $ 1. Therefore 

divide the 238 months by the 50, and the answer is 5|S months. 

RULE FOR FINDING THE ME^N TIME OF SEVERAL PAYMENTS. 

Multiply each sum by the time of its payment. '■Divide the sum 
of these products by the sum of the payments f and the quotient %9 
the mean tim>e. 

What IB Equation of payments ? What is the nde for performing it ? 
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A man is to receive $ 500 in 2 mo. ;^ 100 in 5 mo. ; ^ 300 in 
4 mo. If it is paid all at once, at what time should the payment 
t>e made ? 

A man owes me $ 300, to be paid as follows : | in 3 months ; 
^ in 4 months; and the rest in 6 months; what is the mean 
time for payment ? Ans. A^ months. 



RATIO. 

The word ratio means relation ; and when it is asked what 
ratio one number has to another, it means in wkat'rdation does 
<mt number stand to another. 

Thus, when we say the ratio of I to 2 is J, we mean that the 
relation in which I stands to 2, is that of one half to a tckole. 

Again, the ratio Of 3 to 4 is |, that is, 3 is | of 4, or stands in 

the relation of | to the 4. So also the ratio of 4 to 3 is j ; for 
the 4 is 4 thirds of 3, and stands to it therefore in the relation 

of ^ 

What is the relation of 11 to 12? of 12 to 11 ? 

When therefore we find the ratio of one number to another, 
we find what part of one number another is. 

Then the ratio of 4 to 6 is |; that is, 4 is 4 sixths of 6. 

The ratio of one number to another, then, may always be ex- 
pressed by a fraction in which tjie first number, {called ^e An- 
tecedent) is put for numerator y and the second number (called the 

consequent) is put for denominator. Thus the ratio of 8 to 4 is |. 
This is an improper fraction, and, changed to whole numbers, 
is 2 units. The' ratio of 8 to 4, then, is 2. That is, 8 is twice 
4, or stands to 4 in the relation of a duplicate or double.* 

*The pupil needs to be forewarned that there is a difference between 
French and English mathematicians in expressing ratio. 

The French place the anteendent as denominator, and the consequent as nu- 
mercUor, The English, on the contrary, place the antecedent as numerator, 
-and the eonaequent as denominator. It seems desirable that there should be 
an Agreement on this subject, in school books at least-. Two of the most 
popular Arithmetics now in use, have adopted the French method, viz. 
Colburh and Adams. It seems needful to mention this, that pupils may 
not be needlessly perplexed, if called upon to use different books. 

The method used here, is the English ; as the most common, and aa most 

What is ratio ? How ii the ratio between numbers expressed ? 
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PROPORTlok. 

When qaantities have the same ratio j they are said to be pro- 
portUnuU to each other Thus the ratio of 2 to 4 is i^, and the 
ratio of 4 to 8 is j^ ; that is, 1 has the same relation to 2, that 4 
has to 8y and therefore these numbers are called proportionals. 
Again, 4 is the same portion or part of 8, as ]0 is of 20, and 
therefore these numbers are ctiWed proportionals. A proportion, 
then is a combination of equal ratios. 

Points are used to indicate that there is a proportion between 
numbers. Thus 4 : 8 : : 9 ; 18 is read thus ; 4 has the same ratio 
to 8, that 9 has to 18. Or more briefly, 4 is to 8, as 9 to 18. 

It will always be found to be the case in proportionals, that 
multiplying the two antecedents into the two consequents, produce 
the same product. Thus, 2 : 4 : : 6 : 12 

Here let the consequent 4 be multiplied into the antecedent 6, 
and the product is 24 ; and let the antecedent 2 be multiplied 
into the consequent 12, and the product also is 24. 

If then we have only three terms in a proportion, it is easy to 
find the fourth. For when we have multiplied one antecedent 
into one consequent, we know that the term left out is a number 
that, multiplied into the remaining term, would produce the 
same product. 

Thus let one term be left out of this proportion. 

8:4:: 12: 

Here the consequent is gone frgm the last ratio. We multi- 
ply the antecedent 12 into the consequent 4, and the answer ia 
48. We now know that the term left out, is a number which , 
multiplied into the 8, would produce 48. This number is found 
by dividing 48 by 8, the answer is 6. 

Whenever, therefore, a term is wanting to any proportion, it 
can be found by multiplyinff one of the antecedents by one of 
the consequents, and dividmg the product by tlie remaining 
number. 

What is tlie number left out in this proportion ? 

3:12::24: 

consonant with perspicuity of lavgriage. For there seems to be no propriety 
in saying that the relation of 2 <c 4 is 4-2. The ratio between these two 
numbers may be either 4 2 or 2r4, but the relation of 2 f« 4, to usd language 
strictly, can be nothing but 2-4. 

What 18 proportion f 
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What is the namber left out in this proportion ? 

9:8::27: 
In a proportion, the two middle terms are called the means ^ and 
the first and last terms are called the extremes. 

m 

RULE FOR FINDING A FOURTH TERM IN A PROPORTION. 

Multiply the means together , and divide the product by there- 
maining number. 

It is on this principle, that what is commonly called the " Rule 
of Three," is constructed. By this process, we find a fourth 
term when three terms of a proportion are given. 

Such sums as the following are done by this rule. 

If 4 yards of broadcloth cost $ 13, what cost 9 yards ? 

Now the cost is in proportion to the number of yards; that is, 
the same ratio exists between the number of yards j as exists be- 
tween the cost of each. 

Thus, — as 4 yards is to 9 yards, so is the cost of 4 yards to the 
cost of 9 yards. The proportion, then, is expressed thus: 

yds. yds. $ 

4 : 9 : : 12 : 

• Here the term wanting, is the cost of 9 yard^; and if we 

multiply the means together, and divide by the 4, the answer is 

27 ; which is the other term of the proportion, and is the cost 

of 9 yards. 

Affain, if a family of 10 persons spend 3 bushels of malt a 
week, how many bushels will serve at the same rate when the 
family consists of 30 .^ 

Now there is the same ratio between the number of bushels 
eaten, as between the numbers in the fkmily . That is, as is the 
ratio of 10 to 30, so is the ratio of 3 to the number of bushels 
sought. Thus, 10 : 30 : : 3 : 

RULE OF proportion; or rule of three. 

When three numbers are given, place that one as third term^ 
tohicfi is of the same kind as the answer sought. If the answer is 
to be greater than this third term, place the greatest of the remain- 
ing number as the secojid term, and the less number as first term. 
But if the answer is to be less, place the less number as second 

term, and the greater as first. 

■- ■ . ■ I i ' ., I. , .1 » 

Having thres terms of a proportion given, bow can a fourth be found ? 

R* 
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in either ease, rmdHply thendddle and third terms together, and 
divide the prodttct by the first. The quotient is the answer, and is 
always of the same order as the third term, 

Note. — Thia rule may be used both for common, compound, 
and decimal numbers. If the terms are compound, they must 
be reduced to units of the lowest order mentioned. 

Many of the sums which follow will be better understood if 
performed by the mode of analysis, which has been explained and 
illustrated in a former part. 

For example, we will take the first sum done 4>y the rule of 
proportion. 

If 4 yards of broadcloth cost $ 12, whdt cost 9 yards ? 

We reason thus, — If 4 yards cost $ 12, one yard must cost a 
fourth of $ 12. Therefore, divide ^ 12 by 4, and we have the 
cost of one yard. Multiply this by 9, and we have the cost of 
9 yards. 

(It is usually best to multiply firstj and then divide, and it has 
been shown that this is more convenient, and does not alter the 
answer.) 

Let the following sums be done by the Rule of Proportion, and 
then explained by analysis. 

1. If the wages of 15 weeks come to 64 dels. 19 cts. what is a 
year's wages at that rate ? Ans. $ 222,52 cts. 5 m. 

2. A man bought sheep at ^ ^.ll per head, to the amount of 
$51.6; how many sheep did ne buy.^ Ans. 46. 

3. Bought 4 pieces of cloth, each piece containing 31 yds. at 
16s. 6d. per yard, (New England currency,) what does the whole 
amount to in Federal money ? Ans.' $ 341. 

When a tun of wine cost $ 140, what cost a quart ? 

Ans. 13 cts. 8^8 m. 

4. A merchant agreed with his debtor, that if he would pay 
him down 65 cents on a dollar, he would give him up a note of 
hand of 249 dollars 88 cents. I demand what the debtor must 
pay for his note ? Ans. $ 162.42 cts. 2 m. 

5. If 12 horses eat 30 bushels of oats in a week, how many 
bushels will serve 45 horses the same time ? Ans. 1124^ bushels. 

6. Bought a piece of cloth for $ 48.27 cts. at $ 1.19 cts. per 
yard ; how many yards did it contain ? Ans. 40 yds. 2 qrs. ^^. 

What is the Rule of Three ? What is the method of doing the Rule of 
Three? 
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7. Bought 3 hhda. of sugar, each weighing 8 cwt. 1 qr. 12 lb. at 
$ 7.26 cts. per cwt.; what come they to ? Ans. $ 182.1 ct. 8 m. 

8. What is the price of 4 pieces of cloth, the first piece con- 
taining 21, the second 23, the third 24, and the fourth 27 yards, 
at $ 1.43 cts. a yard ? 

Ans. $ 135.85 cts. 21+.23-f-24+27=95 yds. 

9. Bought 3 hdds. of brandy, containing 61, 62, 62i^ gals, at 
$ 1.38 cts. per gallon. I demand how muc^ they amount to ? 

Ans. $255.99 cts 

*10. Suppose a gentleman's income is $ 1,836 a year, and he 

spends $ 3.49 cts. a day, one day with another, how much will 

he have saved at the year's end ? Ans. ^ 562.15 cts. 

11. A merch't. bought 14 pipes of wine, and is allowed 6 
months credit, but for ready money gets it 8 cents a gallon 
cheaper ', how much did he save by paying ready money ? 

Ans. $141.12 cts. 

12. Sold a ship for 5372. and I owned | of her ; what was my 
part of the money ? Ans. £ 201 7s. 6d. 

13. If n of a ship cost $ 718.25 cents, what is the whole worth.' 

5: 781,25:: 16: $2500 Ans. 

14. If I buy 54 yards of cloth for £31. 10s. what did it cost 
per £11 English ? Ans. 148. 7d. 

15. Bought of Mr. Grocer 11 cwt. 3 qrs. of sugar, at $ 8,12 per 
cwt. and gave him James Paywell's note for ^ 19 78. (New £ngp- 
land currency) the rest I pay in cash; tell me how many dollars 
will make up the balance. Ans. $ 30.91. 

16. If a staff 5 feet long casts a shade on level ground 8 feet, 
what is the height of that steeple whose shade at &e same time 
measure 181 feet.^ Ans. 113^ ft. 

17. If a gentleman has an income of 300 English guineas a 
year, how much may he spend, one day with another, to lay up 
500 dollars at the year's end ? Ans. $ 2,46 cts. 5 m. 

18. Bought 50 pieces of kerseys, each 34 Ells Flemish, at 88. 
4d. per Ell English ; what did the whole cost.' Ans. J&425. 

19. Bought S)0 yards of cambric for £ 90. but being damaged, 
I am willing to lose £7, 10s. by the pale of it; what must Ide- 
mand per £11 English ? Ans. 10s. ^d. 

20. How many pieces of Holland, each 20 Ells Flemish, may 
I have^for £23 8s. at 68. 6d. per Ell English ? Ans. 6 pieces. 

21. A merchant bought a bale of cloth containing 240 yds. at 
the rate of $ 7j| for 5 yards, and sold it again at the rate of $ ll^ 
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for 7 jrardfl ; did he gain or loae by the biffgaiiiyand how much ? 

Ana. He gained ^ 25,71 cts. 4 m.-f* 

22. Bought a pipe of wine for 84 dollars, and foond it had 
leaked out 12 gallons ; I sold the remainder at 12^ cents a pint ; 
what did I gain or lose ? Ans. I gained ^ 30. 

23. A gentleman bought 18 pipes of wine at 12s. 6d. (N. Jer- 
■ey currency) per gallon ; how many dollars will pay the pur- 
chase ? Ans. $ 3780. 

24. Bought a quantity of plate, weighing 15 lb. 11 oz. 13 pwt. 
17 grs., how many dollars will pay for it at the rate of 128. 7d. 
(New York currency,) per ounce ? Ans. $ 301,50 cts. 2 f m. 

25. A factor bought a certain quantity of broadcloth and drug- 
get, which together cost £ 81 per yard, the quantity of broad- 
cloth.was 50 yards, at 18s. per yard, and for every 5 yards of 
broadcloth he Mbi 9 yards of drugget; 1 demand how many 
yards of drugget he had, and what it cost him per yard ? 

Ans. 90 yarda, at 8s. per yard. 

26. If I give 1 eagle, 2 dollars, 8 dimes, 2 cents and 5 mills, 
for 675 tops, how manj^ tops will 19 mills buy ? Ans. 1 top. 

27. If 100 dollars gain 6 dollars interest in a year, how much 
will 49 dollars fain in the same time ? Ans. $ 2,94 cts. 

28. If 60 gaJ&ns of water, in one hour, fall into a qistern con- 
taining 300 gallons, and by a pipe in the cistern, 35 gallons run 
out in an hour; in what time will it be filled ? Ans. in 12 hours. 

29. A and B depart from the same place and travel the same 
road ; but A goes 5 days before B, at the rate of 15 miles a day ; 
B follows at uie rate of 20 miles a day ; what distance must he 
trayel to overtake A ? Ans. 300 miles. 



COMPOUND PROPORTION. 

Compound proportion, is a method of performing such opera- 
tions in proportion, as require two or more atatings. It is some- 
times called Double Rule of Three, because its operations can be 
performed by two operations of the Rule of Three. 

For example : If 56 lbs. of bread are sufficient for 7 men 14 
days, how much bread will serve 21 men 3 days ? 

Here the amount of bread c(msumed depends upon two cix* 
eumstances, the numher of days , and the number of men. 

We will first consider the quantity of bread as depending upon 
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the nwnber of men, supposing the number of days to be the same. 

The proportion would then be this j 

7 men : 21 men : : 56 lbs. to the number of lbs. required. 

Here we multiply the means together, and devide the answer 
by' 7, and the answer is 168. That is, if the time was the same, 
VIZ. 14 days, the 21 men would eat 168 lbs. in that time. 

We now make a second statement thus : 

14 days: 3 days : : 168 lbs. : number of lbs. required. 

The result of this statement is 36 lbs. which is the answer. 

In performing this operation, let the pupil notice that in the 
first statement, the 56 was multiplied by the 21 and the answer 
divided by 7. This gives the same answer as would be givenj 
did we dtvidefirsty and then multiply. 

That is, 56 multiplied by 21, and the product divided by 7, ia 
the same as 56 divided by 7 and the quotient multiplied by 21. 

We divide by 7, to find how much one man would eat in the 
same time, or 14 days, and multiply by 21, to find how much 21 
men would eat. 

When we make the second statement, as we have found how 
much 21 men would eat in 14 days, we divided the quantity 
(168 lbs.) by 14, td find how much they would eat in one day, 
and then multiply by 3, to find how much they would eat in 3 
days. But in this case also, the multiplication is done first. 

Let the pupil also notice that the '^56 lbs. was multiplied by 21 
and divided by 7, and then that the answer to this (168 lbs.) was 
multiplied 'by 3 and divided by 14. Here 21 and 3 are used as 
multipliers, and 14 and 7 are used as divisors. 

The answer will be the same (as may be found by trial) if 56 
is multiplied by the product of these multipliers, and the answer 
divided by the product of the divisors. 

It is on this principle that the common rule in compound pro- 
portion is constructed, which is as follows. 

RUI.E OF COMPOUND PROPORTION. 

Make the numJber which is of the same kind as the answer re- 
quired, the third term. 

Take any ttoo numbers of the same kind, and arrange them in 
regard to this third term, according to the rule of proportion. 
Then take any other two numbers of the same kind, and arrange 
them in like manner, and so on till aU the numbers arc used. 

Then multiply the third term, by the product of the second terms , 
What is compound proportion i What ia the rule ? 
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and divide the ansvoer hy the product of the first terms. The quo- 
tient is t/te answer. 

Examples. 

1. If a man travel 273 miles in 13 days, travelling only 7 hours 
a day, how many miles will he travel in 12 days at the rate of 
10 hours a day ? 

Here the number, which is of the same kind as the answer 
required, is the 273 miles, and this is put as third term. 

We now take two numbers of the same kind, viz. 13 days and 
12 days, and placing them according to the rule of simple pro- 
portion, the question would stand thus. 

13: 12: : 273 

We next take two other numbers of the same kind,; viz. 10 
hours, and 7 hours, and arrange them under the former propor- 
tion according to the same rule, thus : 

13:12) .073 
7 : 10 5 • "^'"^ 

We now multiply the 273 bv the product -of 12 and 10, aud 
divide by the product of ] 3 and 7, and the quotient is the answer. 

We can explain this process analytically, thus: 

We divide by 13, to find how much the man would travel in 
one day, at the rate of 7 hours per day. 

We multiply by the 12, to find how much he would travel in 
12 days, at the same rate. 

We divide by 7 to find how much he would travel in one hour, 
and multiply by 10 to find how much he would travel in 10 
hours. 

Let the pupils explain the following in the same manner. 

Examples. 

2. If £100 in one year gain £5 interest, what will be the 
interest of £ 750 for 7 years ? ^ Ans. £262 10s. 

3. What principal will gain £262 10s. in 7 years at 5 per 
cent, per annum ? Ans. £750. 

4. If a footman travel 130 miles in 3 days, when the days are 
12 hours lon^ ; in how many days, of 10 hours each, may he 
travel 360 miles ? ■ ' . Ans. 9f3 days. 

5. If 120 bushels of corn can serve 14 horses 56 days, how 
many days will 94 bushels serve 6 horses .' Ans 102i| days. 

6. If 7 02. 5 pwts. of bread be bought at 4|xl. when corn is at 
48. 2d. per buphel, what weight of it raav he bought for Is. 2d. 
when the price of the hushel is 5g. 6d..' An^. lib. 4oz. 3|Z|pwts. 
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7. If the carriage of 13 cwt. 1 qr. for 72 miles be £2, lOs. 6d., 
what will be the carriage of 7 cwt. 3 qrs. for 112 miles ? 

Ans. £2 5s. lid. Ijr^ q. 

8. A wall, to be built to the Jieight of 27 feet, was raised to 
the height of 9 fl. by 12 men in 6 days; how many men must 
be employed to finish the wall in 4 days at tlie same rate of 
working .'* Ans. 36 men. 

9. Jf a regiment of soldiers, consisting of 939 men, can eat 
351 quarters of wheat in 7 months ; how many soldiers will eat 
1464 quarters in 5 months, at that rate ? Ans. 5483.3Pj. 

10. If 248 men, in 5 days of 11 hours each, dig a trench x^ 
yards long, 3 wide and 2 deep ; in how maov days of 9 hours 
each, will 24 men dig a trench of 420 yards long, 5 wide and s3 
deep? Ans. 288 g> 

11. If 6 men build a wall 20 fl. long, 6 fl. high, and 4 fl. thick, 
in 16 days, in what time will 24 men build one 200 fl. long, 8 fl. 
high, and 6 fl. thick ? Ans. 80 days. 

12. If the freight of 9 hhds. of sugar, each weighing 12 cwt., 
20 leagues, cost £16, what must be paid for the freight of 50 
tierces, each weighing 2^ cwt. 100 leagues ? Ans. £ 02 lis. 10|d. 

13. If 4 reapers receive $ 11.04 for 3 days' work, how many 
men may be hired 16 days for $ 103.04 ? Ans. 7 men. 

14. If 7 oz. 5 pwt. of bread be bought for 4|d. when corn is 
4s. 2d. per bushel, what weight of it may be bought for Is. 2d. 
when the price per bushel is 5s. Od..'* Ans. 1 lb. 4 oz. 3|79 pwts. 

15. If $ 100 gain $ 6 in 1 year, what will 400 gain in 9 months ? 

16. If $ 100 gain $ 6 in one year, in what time will $ 400 
gain $18.? 

17. If $ 400 gain $ 18 in 9 months, what is the rate per cent, 
per annum ? 

18. What principal, at 6 per cent, per ann., will gain $ 18 in 
9 months ? 

19. A usurer put out $75 at interest, and, at the end of 8 
months, received, for principal and interest, $79; I demand at 
what rate per cent, he received interest. Ans. 8 per ct. 

20. If 3 men receive £Sjq for lOj days* work, how much 
must 20 men receive for lOO^ days ? Ans. £305 Os. 8d. 

21. If 40 men in 10 days, can reap 200 acres of grain, how 
many acres can 14 men reap in 24 days ? Ans. 168 acres. 
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22. If 14 men in 24 days, can reap 168 acres of grain ; how 
many acres can 40 men reap in 10 days ? Ans. 200 acres. 

23. If 16 men in 32 days, can mow 256 acres of grass ; in 
how many days will 8 men mow 96 acres ? Ans. 24 days. 

24. If 4 men mow 96 acres in 12 days ; how many acres can 
8 men mow in 16 days ? Ans. 256. 

25. If a family of 16 persons spend $326 in 8 months; how 
much would 8 of the same family spend in 24 months .'* 

Ans. $ 480. 

26. If a family of 8 persons in 24 months spend $ 480 ; how 
much would they spend if tlicir number were doubled, in 8 
months.' ^ 'Ans. $320. 

27. If 12 men build a wall 100 ft. long, 4 ft. high, and 3 ft. 
tliick, in 40 days ; in what time will 6 men build one, 20 ft. 
long, .6 ft. high, and 4 ft. tliick ? 



FELLOWSHIP. 

The Rule of FeUowshiv, is a method of ascertaining the re- 
spective gains or losses oi individuals engaged in joint trade. 
Let the pupils perform the following suins %a a mental exercise. 

1. Two men own a ticket; the first owns \, and the second 
owns I of it; the ticket draws a prize of 40 dollars; what -is 
each man's share of the money .'' 

2. Two men purchase a ticket for 4 dollars, of which one 
\nan pays 1 dollar, and the other 3 dollars ; the ticket draws 40 
dollars ; what is each man's share of the money ^ 

3. A and B bought a quantity of cotton ; A paid $ 100, and B 
$ 200 ; they sold it so as to gain $ 30 ; what were their respec- 
tive shares of the gain ^ 

The value of what is employed in trade is called the CamtdL^ 
or Stock. The gain or loss to be shared is called the Dividend, 

Each man's gain or loss is always in proportion to his share 
of the stock, and on this principle the rule is made. 

RutB. Jis the whole stock is to each marCs share of the stocky 
so is the whole gain or lossy to his share of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in $250, 
and B $ 350; they gain $400; what is each man's share of the 
profit ^ 

What is Fellowship? What is stock? Dividend? What is th? rule ? 
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Operation* 
A's stock, f 250 ) Then, 
B's stock, $350 ^600:250; : 400 
Whole stocklpeOO 5 600 : 350 : : 400 : $233,333^ B'a gain. 

The pupil will perceive that the process may be contracted 
by cutting off an equal number of ciphers from the first and 
secondj or first and third terms ; thus, 6 : 250 : 4 : 166.666f , Ac. 

It is obvious the correctness of the work may be ascertained 
by finding whether the sums of the shares of the gains are equal 
to the whole gain; thus, $166.666;-}-$ 233/^£33i=$400, whole 
gain. 

5. A, B, and C, trade in company: A's capital waa $175, 
B's $200, and C's $500; by misfortune tbey lose $250; what 
loss must each sustain ? r $ 50., A's loM. 

Jfns.}$ 57.1 42f, B's km. 

C$ 142.857^, C'slosa. 

6. Divide 600 among 3 persons, so that their shares may be to 
each other as 1, 2, 3, respectively. Ans. $100, $200, and $300. 

In assessing taxes, it is customary to obtain an inventory of 
every man's property, in the whole town, and also a list or the 
number of poilff. Each poll is rated^ at a tax of a certain value. 
From the toAo/e'tax tabe raised, is taken out what the tax on 
polls amounts to^ and the remainder of the tax is to be assessed 
on the property m the town. 

We may then find the tax upon 1 dollar, and make a table 
containing the taxes on 1, 2, 3, &c. to 10 dollars ; then on 20, 
30, &c. to lUO dollars; and then on 100, 200, &c. to 1000 dol- 
ars. Then, knowing the inventory of any individual, it ii easy 
to find the tax upon liia property. 

TABLE. 

dolls, dolls. 
Tar on 100 is 3, y 
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1. A certain town, valued at $64530, raises a tax of ^2259,90 ; 
there are 540 polls, which are taxed $ ,60 each ; what is the tax 
on a dollar, and what will be A's tax, whose real estate is valued 
at $ 1341), his personal property at $874, and who pays for 2 
polls ? 

540 X ,60==$ 324, amount of the poll taxes, and $ 2259,90,— 
$324=1935,90, to be assessed on property. $64530 : $ 1935,90 

: : $ 1 : ,03 or, V4^o =,03, tax on $ 1. 

Now, to find A's tax, his real estate being $1340, 1 find by 
the table, that 

The tax on $1000 - is - 30, 

The toxon 300 - - - 9, 

The tax on 40 - - 1,20 

Tax on his real estate - - $40,20 

In like manner I find the tax on his personal ) qrvx 

property to be 3 '^t^ 

2 polls, at ,60 each, are 1,20 

Amount, $67,62 

2. What will B's tax amount to, whose inventory is 874 dol- 
lars realf and 210 dollars personal property, and who pays for 
Spoils? Ans. $34,32. 

3. What will be the tax of a man paying for 1 poll, whose 
property is valued at $3482? at $768? 

Ans. to the last, $140.31. 
Two men paid 10 dollars for the use of a pasture 1 month ; 
A kept in 24 cows, and B 16 cows ; how much should each 
pay? 

4. Two men hired a pasture for $10; A put in 8 cows 3 
months, and B put in 4 cows 4 months; how much should each 
pay? 

The pasturage of 8 cows for 3 months is the same as of 24 
cows for 1 month, and the pasturage of 4 cows for 4 months is 
the same as of 16 cows for 1 month. The shares of A and B, 
therefore, are 24 to 16, as in the former question. Hence, when 
time is regarded in fellowship, — Multiply ea^h one's stock by the 
time he continues in the trade ^ and use the product for his share. 
This is called Double Fellows/iip. 

Ans. A 6 dollars, and B 4 dollars. 

5. A and B enter into partnership ; A puts in $ 100 6 naonths, 

What is tbe rule when time is regarded in Fellowaliip ? 
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and then pa^ in $50 more; B puts in $200 4 monthi, and then 
takes out $80; at the close of the year thej find that they have 
gained $9o ; what is the profit of each? . ^43^711, A's share. 

I $51,288, B's share. 

6. A, with a capital of $500, began trade, Jan. 1, 1826, and 
meeting with success, took in B as a partner, with a capital of 
600, on the first of March following ; four months afler, they 
admit C as a partner, who brought $800 stock ; at the close of 
the year tliey find the gain to be $700; how must it be divided 
among the partners r C $ 250, A's share. 

Ans. < $ 250, B's share. 
$200, C's share. 



ALLIGATION. 

The rule of Alligation teaches how to ffsin the mean value 
of a mixture that is made by uniting severu articles of different 
values. 

Alligation Medial, teaches how to obtain the value, (or mean 
price,) of a mixture, when the quantities and prices of the sever- 
al articles are given. 

Rule. As the whole mixture is to the whole value, so is any 
part of the composition, to its mean price. 

Examples. 

1. A farmer mixed 15 bushels of rye, at 64 cents a bushel, 18 
bushels of Indian corn, at 55 cts. a bushel, and 21 bushels of 
oats, at 28 cts. a bushel ; I demand what a bushel of this miz« 
ture is worth ? 

bu. cts. $ct5. bu. $c/s. hu. 

15 at 64 = 9,60 - As 54 : 25,38 : : 1 
18 55 = 9,90 1 

21 28 = 5,88 cts. 

54 25;3g- 54)25,38(.47Ans. 

2. If 20 bushels of wheat at 1 dol. 35 cts: per bushel, be mix- 
ed with 10 bushels of rye at 90 cents per bushel, what will a 
bushel of this mixture be worth.' Ans. $1,20 c«*. 

3. A tobaccotiist mixed 36 lbs. of tobacco, at Is. 6d. per lb., 



What is Alligation f What is Alligation medial ? What is the rule ? 
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13 Hm. at as. a poand, with 12 lbs. at Is. lOd. per lb. , what ib 
the price of a pound of this mixture ? Ans. Is. 8d. 

4. A grocer mixed 2 C. of sugar at 56fi. per C. ^nd 1 C at 
43s. per C. and 2 C. at 50s. per C. together ; I demand the price 
of 3 cwt. of tliis mixture ? Ans. j£7. ISs. 

6. A wine merchant mixes 15 gallons^f wine at 48. 2d. per 
gallon, with 24 gallons at 6s. 8d. and 20 gallons at 6s. 3d. ; what 
u a gallon of this composition worth ? Ans. 5s. lOd. 2|| qrs. 

AUigation ^UemaJU^ teaches how to find the quantity of each 
article, when the mean price of the whole mixture, ana also the 
prices of each separate article are known. 

Rule. Reduce the mean price and the prices of each separate 
article to the same order. . 

Connect with a line each price that is less than the mean price, 
with one or more that is greater ; and each price greater than the 
mean price, with one or more that is less. 

Write the difference between the mean price j andthejnice of each 
separate article j opposite the price with which it is connected ; then 
the sum of the differences , standing against any price, wUl ex- 
press the relative quarUky to he taken of that price, 

Examples. 

1. A merchant has several kinds of tea; some at 8 shillings, 
some at 9 shillings, some at 11 shillings, and some at 12 shil- 
lings per pound ; what proportions of each must he mix, that he 
may sell the compound at 10s. per pound 1 

The pupil will perceive, that there may be as many difierent 
ways of mixing the simples, and conseque/itly as many difierent 
answers, aa there are different ways of linking the several 
prices. 




Here the prices of the simples are set one directly under 
another, in order, from least to greatest, and the mean rate, 
(lOs.J written at the left hand. In the first way of linking, we 
take in the proportion of 2 pounds of the teas at 8. and 12s. to 1 

What is AUigatioa alternate ? What is the rule .' 
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r»und at 9 and lis. In the second way, we find for the answer, 
pounds at 8 and 1 1s. to 1 pound at 9 and 12s. 

2. What proportions of sugar, at 8 cents, 10 cents, and 14 
cents per pound, will compose a mixture worth 12 cents per 
pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cts., to 6 lbs. at 14 
cents. 

Note. As these quantities only express the proportions of each 
kind, it is plain, that a compound of the same mean price will 
be formed by taking 3 times, 4 times, one half, or any propor- 
tion, of each quantity. Hence, 

When the quantity of one simple is given, after finding the 
proportional quantities, by the above rule, we may say, 3s the 
PROPORTIONAL quantity : is to the given quantity : : so is each of 
the other proportional quantities : to the required quantities of 
each. 

3. If a man wishes to mix 1 gallon of brandy worth 16s. with 
rum at 98. per gallon, so that the mixture may be worth lis. 
per gallon, how much rum must he use ? 

Taking the differences as above, we find the proportions to be 
2 of br^jidy to 5 of rum ; consequently, 1 gallon oi brandy will 
require 2^ gallons of rum. Ans. 2^ gallons. 

4. A grocer has sugars worth 7 cents, 9 cents, and 12 cents 
per pound, which he would mix so as to form a compound, 
worth 10 cents per pound : what must be the proportions of each 
kind.? 

Ans. 2 lbs. of the first and second, to 4 lbs. of the 3d. kind. 

5. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what .'' if 6 Ibs.j what ? if 

19 lbs., what ? if 20 lbs., what.? 

Ans. to the last, 20 lbs. of the 2d, and 40 of the 3d. 

6. A merchant has spices at 16d..20d. and 32d. per pound ^ 
he would mix 5 pounds of the first sort with the others, so as to 
form a compound worth 24d. per pound ; how much of each 
sort must he use ? 

Ans. 5 lbs. of the second, and 7J lbs. of the third. 

7. How many gallons of water, of no value, must be mixed 
with 60 gallons of rum, worth 80 cents per gallon, to reduce its 
value to 70 cents per gallon ? Ans. 8| galls. 

8. A man would mix 4 bushels of wheat, at $ 1,50 per bushel^ 

How ean the required quantities of each of the simples be obtained? 

S* 
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rye at $ 1,16, corn at 75 c. and barley at 50 c. so as to sell the 
miztare^at 84 c. per bushel ; how much of each may he use ? 

When the qnnntity of the compound is given, we may say, 
J3s the sum of the proportional quantities ^ found by the ahove 
rulejisto the Quantity requir£D,~£0 is each proportional quan- 
tity^ found by the rulej to the required quantity of each. 

9. A man would mix 100 pounds oi sugar, some at 8 cents, 
some at 10 cents, and some at 14 cents per pound, so that the 
compound may be worth 12 cents per pound ; how much of each 
kind must he use ? 

We find the proportions to be, 8, 2, and 6. Then, 2+2+6 
r=10,and (2: 20 lbs. at 8 cts. i 

10 : 100 : : ^2 : 20 lbs. at 10 cts. > Ans. 
( 6 : 60 lbs. at 14 cts. ) 

10. How many gallons of water, of no value, must be mixed 
with brandy at $ 1,20 per gallon, so as to fill a vessel of 75 gal- 
lons, whicn may be worth 92 cents per gal. ? 

Ans. I7i gallons of water to 57j^ gallons of brandy. 

11. A grocer has currants at.4d., 6d., 9d., and lid. per lb. ; 
and he would make a mixture of 240 lbs., so that the mixture 
may be sold at 8d. per lb. ; how many pounds of each sort may 
he take.? Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, 45bc. 
^ NoTS. Tliis question may have five different answers. 



DUODECIMALS. 

Duodecimal is derived from^ the Latin word duodeeimf signify- 
inetwelve. 

They are fractions of afoot, which is supposed to be divided 
into tioelve equal parts called primssy marked thus, Q. £ach 
prime is supposed to be subdivided into 12 equal parts called 
seconds, marked thus (^'). Each second is also supposed to be 
divided into twelve equal parts called fkirds, marked thus (^, 
and so on to any extent. 

It thus appears that 

V an inch or prime is yj of a foot. 

V a second is ^ of ij or 1I4 of a foot. ■ 

V" a third is q of ^ of 15, or 17^5 of a foot, &c. 

Whenever therefore any number of seconds, (as 5") are men- 

-^-^— — l-p-lM ^ III - I. H ■!_! 

Wbat are duodecimals? . 
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tioned, it is to be understood as so many i^ of a foot, and so of 
itie thirds y fourths J &C. 

Duodecimals are added and subtracted like other compound 
numbers, 12 of a less order making I of the next higher, thus. 

]2"" fourths make 1 third V". 

12"' thirds make 1 second V. 

12f' seconds make 1 prime or inch 1'. 

12' inches or primes, make 1 foot. 

The addition and subtraction of Duodecimals is the same as 
other compound numbers. 

These marks ' ^ '" '"' are called indices. 

MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and solids. 

How many square feet in a board 16 feet 7 inches long, and 
I foot 3 inches wide ? 

Note. The square contents of any thing are found by mul- 
tijplying the length into the breadth. 

The following example is Explained above. 

Examples. 

It is ^nerally more convenient to multiply by 
the higher orders of the multiplier ^r^f. 

Thus we begin and multiply the multiplicand 
first by the 1 foot, and set the juiswers down as 
above. 20 8' 9^ 

We then multiply by the S' or ^ of a foot. 16 is changed to 

a fraction, thus ^, and this multiplied by n is fl) ^^ ^^t which 
is 4 feet, (for there are 12^ in every foot,) and is set under that 
order. 

We now multiply 7' (or iJ) by 3^ (or n) and the answer is 
ih or2r. 

This is 1' to set under the order of twelfths, and 9" (ijj) to be 
set under the order of seconds. 

The two products are then added together, and the answer is 
obtained, which is 20 feet 8 primes 9 seconds^ 

Another example will be given in which the cubic contents of 
a block are found by multiplying the length , breadth and thickness 
together. 

How many solid feet in a block 15 fl. 8^ long, 1 ft. 5^ mde,9Xid 
1 fl. 4' thick f ^ 

Wben are duodeciolalB used ? 
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Operation. 

Let this ezample be studied Length 15 8^ 
and understood before the rule Breawth 1 S' 
is learned. If any difficulty is ' 

found, let both multiplier and 
multiplicand be expressed as 
Vtdgar Fractions, and then mul- 
tiply. Thickness 

In duodecimals it is always 
the case that the product of two 

orders, will belong to that order oq 7' 1^ am 

which is made by adding the Ans. 29 7 1 4 

indices of the factors. 

Rule. Write the figures, as in the addition cf compound numr 
bers. Mtdtiply by the higher orders of the multiplier first, remem- 
bering that the product of two orders belongs to the order denoted 
by the sum of their indices. 

If any product is large enough to contain units of a higher 
order, change them to a higher order, and place them where they 
belong. 

Examples. 

How many square feet in a pile of boards 12 ft. S' lon^, and 
la'wide? ^ ^' 

What is the product of 371 ft. 2f 6" multiplied by 181 ft. 1' 9^? 

Ans. 67242 ft. KK V 4'" 6"^ 

If a floor be 10 ft. 4' 5" long, and 7 ft. 8' 6" wide, What is iU 
surface.' Ans. 79 ft. 11' 0" 6^" 6"". 

What is the solidity of a wall 53 ft. 6^ long, 10 ft. 3' high, and 
2 H thick ? Ans. 1096| ft. 



INVOLUTION. 

When a number is multiplied into itself, it is said to be t»- 
volved, and the process is called Involution. 

Thus 2x2x2 is 8. Here, the number 2 is multiplied into it- 
self twice. 

The product which is obtained by multiplying a number into 
itself, is called a Power. 

Thus, when 2 is multiplied into itself once, it is 4^ and this is 

WhatiBth«rttle? What is involution ? What is a power ? root? 
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called the seeoTidpaioer of 3. If it is maltiplied into itaelf tteiee 
(2x2x2=8) the answer is 8, and this is called the third power. 

The number which is involved, is called the Rooty or firatpower. 

Thus, 2 is the root of its second power 4, and the root of its 
third power 8. 

Ji power is named j or numberedy accordit^ to the nuvtber of 
times its root is used as a factor. Thus the number 4 is called 
the second power of its root 2, because the root is twice used as 
a factor ; thus, 2x2=4. 

The number 8 is called the third power of its root 2 ; because 
the root is used three times as a factor; thus, 2x2x3==8. 

The method of expressing a power, is by writing its root, and 
then above it placing a small figure, to show the number of 
times that the root is used as a factor. 

Thus the second power of 2 is 4, but instead of writing the 
product 4, we write it thus, 2^ . 

The third power of 2 is written thus, 2' . 

The fourth power of 2 is 16, and is written thus, 2* . 

The small figure that indicates the numher of times that the 
root is used as a factory is called the IndeXy or Exponent. 

The different powers have other names beside their numbers. 

Thus, the second power is called the Square. 

The third power is called the Cvhe. 

Thid fourth power is called the Biquadrate, 

The fifth power is called the Sursolid. 

The sixth power is called the Square-cubed. 

Powers are i^idicated by exponents. When a power is actu- 
ally found by multiplication, involution is said to be performed^ 
and the number or root is involved. 

RULE OF INVOLUTION. 

To involve a number y multiply it into itself, as often as there are 
units in the exponent y save once. 

Note. — The reason why it is multiplied once less than there 
are units in the exponent, is, that the first time the number is 
multiplied, the root is used tvjice as a fector ; and the exponent 
shows, not how many times we are to multiply, but how many, 
times the root is used as a factor. 

1. What is the cube of 5.? Ans. 5x5x5=125 

2. What is the fourth power of 4 .» Ans. 256. 

How is a power named ? What are the names of tbe different powers ? 
Wliat is the rule for involution ? 
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3. What ie the square of 14 ? Ana. 196. 

4. What is the cube of 6 ? Ans. 216. 
5l What is the 5th power of 2? An& 32. 

6. What is the 7th power of 2? Aiw. 128, 

7. What is the square of J^ ? "^ Ans. 4« 

8. What is the cube off ? Ans. > . 

Jl Fraction is involved j by involving both numerator and de- 
nominator. 

9. What is the fourth power of f ? Ans. 155. 

10. What is the square of^?' Ans. 30^. 

11. What is the square of 30^ ? Ans. 915x's. 

12. Perform the involution of 8*. Ans. 32,7(58. 

13. Involve is, H, and { to the third power each. 

Ana -«1 • 153*' *i» 
Ans. 583ij* tna 7is« 

14. Involve 211». Ans. 9^3,931. 

15. Raise 25 to the fourth power. Ans. 390,625. 

16. Find the sixth power of 1.2. Ans. 2.985,964. 



EVOLUTION. 

Evolution is the process of finding the root of any number ; 
that is, of finding that number which, multiplied into itself, will 
produce the given number. 

The Sipiare Rootj or Second Boot, is a number which being 
squared (1. e. multiplied once into itself) will produce the ffiven 
number. It is expressed either by this sign, put before a 
number, thus ^4, or by the fraction j^ placed above a number, 

thus, 49 . 

The Cvhe Root, or Third Root, is a number, which bein^ cubed, 
or.multiplied by itaelftioice, will produce the given number. It 

is expressed thus, ^ 12; or thus, 12* . 
All the other roots are expressed in the same manner. Thus 

the fourth root has this sign ^ put before a number, or else ^ 
placed above it. « 

The sixth root has ^ before it, or i above it, &;6. 

Th ere are some numbers whose roots cannot be precisely 

"-)w is a fraction involved ? What is evolution ? How are roots ex- 
■ed .> 
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obtained ; but b^ means o£ decimals, we can approximaU to the 
number which is the root. 

Numbers whose roots can be exactly obtained, are called 
rational numbers. 

Numbers whose precise roots cannot be obtained , are called 
surd numbers. 

When the root of several numbers united by the sign 4- or 
— is indicated/ a vinculum^ or line is drawn from the signer the 
jToot o ver the numbers. Thus, the square root of 36»b is writ- 
ten ^36-^. 

The root of a rational number, is a rational root, and the root 
of a surd number, is a surd root. 

It is very necessary for practical purposes, to be able to find 
the amount o£ surface there is in any given quantity. For in- 
stance, if a man has 250 yards of matting, which is 2 yards wide, 
how much surface will it cover ? 

The rule for finding the amount ef surface, is to multiply ths 
lenffth by the breadth, and this will give the amount of square 
inches, feet, or. yards. 

It is important for the pupil to learn the distinction between 
a square quantity, and a certain extent that is in the form of a 
A square. . For example, four square inches, and four 

inches square are different quantities. 

Four square inches may be represented in Fig. 
A. In this figure there are four square indies, but 
it makes a square which is only tujo inches on each 
side, or a tu)o inch square. 

A four inch square may be represent* 
ed by Fig. B. 

Here the sides of the square are four 
inches long, and it is called a four inch 
square. But it contains sixteen square 
inches. For when the four inch square 
is cut into pieces of each an inch square, 
it will make sixteen of them. 

A four inch square then, is a square 
whose sides are four inches long. 
Four square inches are' four squareff 
that are each an inch on every side. 

■ ■ r — — ^ " 

Wbat are rational numbers ? What are surd numbers ? What is a ration- 
al root i Sard root ? What is the rule for finding the amount of surface f 
What is tbe diflbrenee between an inch square, and, a square inch ? 
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C THIBO PAST. 



Whtm w wirii to BdA the jfMrv eomtads of any quantity, 
Mek toknov how aanj sqaafendkcf, or feet, or yards, there 
in the qi anlUy given, and thia ia alwaya found hjr multiplj- 
in^ the length bj the breadth. 

When tlK length and bceadth of any qoantity are giTen, we 
find its square amlaUs, or the amount of soiface it will cover, 
by mnltjpl jing the Umgtk by the hreadik. 

I^liat are ihe aqoare contents of 223 yds. of carpeting | wide? 

What are the aq. contents of 249 yds. of matting | wide .' 

If any qaantity is placed in a sfuare form, the lent[th of one 
side is the square root of the sqnare contents of this figure. Th db 
in the preceding example, B, the sqnare contents of the figure 
are 16 sqoare inches. The side of the square is 4 inches long ; 
and 4 is the square root of 16. The sqnare root, therefore, is the 
length of the sides of a square, made by the given quantitv. 

If we have otu side of a sqoare given, by the process ollnwh- 
hUum, we find what are the square txmUnls of the quantity given. 

If, on the contrary, we have the square contents given, by the 
process of Ernjlvtum, we find what is the length of one side of 
the square, which can be made by the quantity g^iven. 

Thus if we have a square whose side is four mches, by /nfw- 
htiion we find the aurfoce, or square contents to be 16 square 
inches. 

But if we have 16 square inches given, by Evdution we find 
what is the length of one side of the square made by these 16 
inches. 



EXTRACTION OF THE SQUARE ROOT. 

Extracting the square root is finding a number, which, mul- 
tiplied into itself, will produce the ffiven number ; or, it is find- 
ing the lengrth of oii« n^^of a certain quantity, when ^at quan- 
tity is placed in an exact square. 

It will be found by trial, that the root always contains just 
half a0 many, or one figure more than half as many figures as 
are in the ^ven qaantity. To ascertain, therefore, the number 
of figures in the required root, we point off the ^iven number 
into periods of two figures each, beginning at uie right, and 

«at the explanation of the rule for extracting the tquare root ? 



KXTKACTIOn or THE SqUARS ROOT. 



air 



there will always be as many figures in the root as there are 
periods. 

* 1. What is one side of a square, containinir 784 
784(2 square feet? 

4 Pointing off as above, we find that the root will con- 

384 sist of two figures, a ten and a unit. 



Fig. 1. 




20 feet 



We now take the highest period 7 
(hundreds), and ascertain how many 
feet there will be in the largest square 
that can be made of this quantity, the 
sides of which must be of the order 
of tens. No square larger than 4 
^ (hundreds) can be obtained in 7 (hun- 
r* dreds), the sides of which will be 
each 20 feet (because 20x20=400). 
These 20 feet (or 2 tens) being sides 
of the square, are placed in the quo- 
tient as the first figure of the root 
This square may be represented by Fig. 1. 
We now take out the 400 from 700, and 300 square feet re- 
main. These are added to the next period (84 feet), making 
384, which are to be arranged around the square B,. in such a 
way as not to destroy its square form.; consequently the addi- 
tions must be made on ttoo sides. 

To ascertain \hehreadth of these additions, the 384 .must be 
divided by the length of the two sides (20-f-20), and as the root 
already found is one side, we double this root for a divisor, mak- 
ing 4 tens or 40, for as 40 feet is the 
length of these sides, there will be as 
many feet in breadth as there are forties 
in 3§4. The quotient arising from the 48 
division is 8, which is the hrtadth of the 
addition to be made, and which is placed nno~ 

in the quotient, after the 4 tens ; ^^ 

But it will be seen by Fig. 2, that to complete the square, the 
corner £ must be fillea by a small square, the sides of which are 
each equal to the tndJth of C and D, that is, 8 feet. Adding this 
ta the 4 tens, or 40, w& find that the whole length of the addi- 
tion to be made around the square B, is 48 feet, instead of 40. 
This multiplied by its breadth^ 8 feet (the quotient figure), gives 
the eontenig of the whole addition, viz. 384 fiset 

T 
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38r~ 

384 
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Fig. 2. 
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20 feet. 


8 feet! 
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20x8=160 


8x8=64 
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20X20=400 
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20 feet. 



8 feet. 



As there » no remainder, the work is done, and 28 feet is the 
side of the ffiven square. 

The proof muty be seen by involution, 
thus; S^X 28=784 > or it may be proved, 
by adding together the several parts of 
the figure, thus ; 



B contains 400 feet. 
C " 160 « 
D " 160 " 
E. " 64 " 



' Proof 784 

If, in any case, there is a r«;7nain<Zer, after the last^ period is 
brought down, it may be reduced to a decimal fraction, by annex- 
ing two ciphers for a new period, and the same process continued. 

Whenever any dividend is too small to contain the divisor, a 
cipher must be placed in the root, and another period brought 
down. 

From the above illustrations, we see the Reasons for the fol- 
lowing rule. 

RDLE FOR KXTRACTING THE SQUARE ROOT. 

1 . Point off the given number, into periods of ttoo figures each, 
beginning at the right. 

2. FiruL the greatest square in the first left hand period, and sub- 
tract it from that period. Place the root of this square in the quo* 
^iwt. To the remainder bring down the next period for a dindind. 
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3. Doubly the root alrtady found {understanding a cipher at the 
right) for a divisor. Dimae the dividend try itf and place the 
quotient figure in the rooty and also in the divisor. 

4. Multiply the divisor, thus increased, by the last figure of the 
rooty and subtract the product from the dividend. To the remain' 
der bring dovm the next period , for a new dividend. Double the 
root already found, for a new divisor ^ and proceed as before. 

Examples. 

What is the square root of 9A8()0i ? 

998001(999 Root. 

81 

189)188? 
1701 



1989)17901 



000 

Find the sq. root of 784. A. 28. Of 676. A. 26. Of 625. 
A. 25. Of 487^. A. 698. Of 638,401. A. 779. Of 556,516. 
A. 746. Of 441. A. 21. Of 1024. A. 32. Of 1444. A. 38. 
Of 2916. A. 54. Of 6241. A. 79. Of 9801. A. 99. Of 
17,956. A. 134. Of 32,761. A. 181. Of 39,601. A. 199. 
Of 488,601. A. 699. 

Findthesq rootof69. A. 8.3066239. Of 83. A. 9.1104336. 
Of 97. A. 9.8488578. Of 299. A. 17.2916165. Of 222. A. 
14.8996644. Of 282. A. 16.7928556. Of 394. A. 19.8494332. 
Of 351. A. 18.7349940. Of 699. A. 26,4386081. Of 979. A. 
31.2889757. Of 989. A. 31.4483704. Of 999. A. 31.6069613. 
Of 397. A. 19.9248588. Of 687. A.26.2106848. Of892. A. 
29.8663690. 

It was shown in the article on Involution, that a fraction is 
involved hy involving both numerator and denominator, hence 
to find the ro<A of a fraction, extract the root both of numerator 
and denomiruUor. If this cannot be done, the fraction may be 
reduced to a decimal, and its root extracted. 

What i9 the square root of §| ? ^ A. f. Of J|??gl ? A. JJi- 

OfliSil? A.tlJ. Ofli^f.? A. Iff. Ofaifii? A. 

Wtiat ii the rule for extracting the iquare root i 



Find the mq. root of i A. .8060254. Of A- *- -645«rr. 
Ofl7|. A. 4.168333. Of£. A. .193641)167. Ofi^. A. .83206. - 
Of A A. .S886173M-(-. 



EXTRACTION OF THE CUBE ROOT. 

A Cvie ii > BOlid bodj, hBTing aix equ&l tide*, escb of which 

■ an eisct aqiiare, Ttaiu a MiTid, which ia 1 toot long, 1 foot 

high, and 1 foot wide, it a cvMcfoot; and a aolid whoec lenfih, 

breadth, and thickness are each 1 yard, is called a aibic yard. 

The root ofa cube is always the ?im^ of one of its aidee i for 
aa the length, breadth, and tbickneaa of such a body are the 
same, tbe length of ooe aidtf, raised to the third power, will ahoir 
the content! of the whole. 

Extratti^g tht Cvbt Root of any quantity, therefore, is finding 
a number, which multiplied into itself tickt, will produce that 
quantity J — or it is finding the length of one side of a given quan- 
tity, when thai quantity is placed in an eiacl cube. 

f figures in a cube root, we point 

Tioda of three ligu res each, begin- 

__ , will be as many figures in the re- 

1. What ia the length of one aide of a cube, 337G8f3 
containing 33766 solid feet ' ^ ^ 

Pointing off as above, we find there will be ■ ■ cWSd, ' ' 
Iwo figures in the root, a Im and a unit. "'"' 

Fia_ 1 We now take the highest 

■>" period, 32 (tbousanda), and 

ascertain what ia the largest 

thia quantity, the sidea of 
which will be of the order of 
Iem. No cube larger than27 
(thousands) can be contained 
in 32 (thousands). The sides 
of this are 3tea9ar30(becauae 
30x30x30 = 27,000) which 
-e placed aa the first figure 
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TSB con BOOT. 



Wa now Ulu the 27000, fhim 33000, and 5000 lolid feet k- 
nuin. Tbew are added to the next period (JGS), mahiDg 5768, 
which are to be arraared around the cubic fi^iiie 1, lu anch & 
wa; a* not to deatro; ita cubic fona; comequeaUjr ihe additMll 
must be made to lAr« of ita ajd<><. 

We moat now aacertain, what will be the tkieJcnen of tb« ad< 
ditioD made to each aide, Thii will oT coune depend Dpon tha 
nofatttoiecoctTcii. Now the length of one aide hat been ahowo 
to be 30 feel, and, aa in a cube, the lenctfa and breadth of the 
■idea are equal, multiplying the length of one aide into ilaelf 
will ihow the aur&ce of one side, and this multiplied bt 3, the 
nitmitr ^ ridtt, piet the conlenia of the autface of the (Araa 
■idea. Thua 30x3ft=900, which multiplied by 3=2700 feeL 

Now aa we have 5768 solid feet to be dialri- 
baled □pan a aurface ofarnO feet there will be 

ai many feet in the thidmeaa of the addition, 

700)5766 u there are twent^-aeTen bundreda in 5768. 

54U0 3700 ia contuned in 5766 tmct; therefore 3 

3(H) feel ia the thickQeaa of the addition made to 

8 each of the three aidea. 

- MLva By moltiplying thia thickneaa, by the extent 

?^ of aurface pffOO X 2) we find that there are 

DO*'*' 6400 aolid liiet contained in these additionb 

[^.2. But if we examine Hg. 3, 

we ihall find that these ad- 
ditions do not conipletE tha 
onbe, for the three coinen a 
aa need to be lilled by blocks 
of the aame length aa the aid** 
(30 feet) and of the same 
breadth and thickneaa aa the 
previoua addi^ona (Tii.Sfeel,) 
Now to 5nd the telid am- 
ItnU of these blocks, or the 
number of feet required to fill 
these corners, we multiply the 
length, breadth, and thickneaa 
of ana block together, and 
then roultiply this product by 3, the jiumiBr of blocks, Thua, 
Ibe breadth and thickneaa oi'eBch block has been ahown to be 




10 ^ 



%teA; ax2=l,ftiid thi) mulUplied by 30 (the UiigA)=\^, 
vhicb ii the nlid contenU of ont block. But in 3att, there 
will be three times u miin; solid feet, or 360, which ia the num- 
ber required to fill the deficiencieg. 

In other worila, we gquiic the last quotieDt S^re (S) nmltiplj 
tbe product bv the tint figure of the quotient & lens) and then 
niultiplj the Uit product by 3, the number of deficiencies. 

Fig. 3. Butbyeiamining Fi^.3,it 

30 spears that the figure is not 

—• jetcnmplele, but tSat a aumll 

■*||2 cube is still wanting, where 

the blocks last added meet. 

The sides of this small cube, 

30 it will be seen, are each equal 

to the width of theae blocks, 

that is, 2 feet. If each side 

is 2 ieet long, the whole cube 

must contain S solid feet (be- 

caiise 2x2X^=8), and it will 

be teen by Fig. 4, that thia 

juat fills the vacant corner, 

and completes the cube. 

We have thus found, that the addition! ta be nude around the 

Itrse cube (Fig. 1) aie as follows. 

MOO solid feet upon (hiee aides, (Tig. 21. 
360 « '• to fill tbe comers o a a. 
8 " ■' to fill the deficiency in Fig. 3. 
Sow if -■ 




Fig. 4. 




be added to- 
gether,tbeir sum will be 5768 
■olid feet, which subtracted 
from tbe dividend leave no 
remainder and the work is 
is there fore the 
\ side of the 






, ... now found 

the third power, thos; 
33x3ax 32=3^68 1 or il maj 
be proved by adding together 
the eont«nta of t& several 
parta, thus. 
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STtXH) feet = contents of Fig. 1. 
5400 " » addition to the three aidei. 
360 ** s= addition to fill the comers a a a, 
8 ti = addition to fill the corneir in Fig. 3. 

3:2768 Proof 
From these illustrations we see the reasons for the following mle. 

RULK FOR EZTRACTIirO THK CUBE ROOT. 

1. Point off the given number j into periods of three figures each. 



^ginning at the right. 
\ Find 



the greatest cube in the left hand period ^ and subtract it 
firom that period. Place the root in the quotient ^ and to the re- 
mainder bring down the next period^ for a dividend. 

3. Square the root already found {understanding a cipher at the 
right) and multiply it by '3 for a divisor. 

Divide the dimdend by the divisor ^ and place the quotient for the 
next figure of the root. 

4. Multiply the divisor by this quotient figure. Multiply the 
square of mis quotient figure by the former figure or figures of the 
root, and this product by three. Finally cube this quotient figure, 
and add these three results together for a subtrahend. 

5. Subtract the subtrahend from the dividend. To the remain- 
der bring down the next period, for a new dividend, and proceed 
as before. 

If it happens in any case, that the divisor is not contained in 
the dividend, or if tliere is a remainder after the last period is 
broiight down, the same directions may be observed, that were 
given respecting the square root. (See page 218.) 

EXAMPLXS. 

What is the cabe root of 373248 ? 373248(72 

3 43 

70> X 3= 14700)30248(First Dividend^ 

29400 
2»X70X3= 840 

XTSS 6 

30248 Subtrahend. 
0000 



Repeat the process of illustration. Wbat is the rale for ezUra^ting the 
cube root? 
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3. What is the square of 14 ? Ans. 19^. 

4. What is the cube of 6? Ans. 216. 
&. What is the 5th power of 2? Ans. 32. 

6. What is the 7th power of 2.? Ans. 128, 

7. What is the square of J .^ ■* Ans. ^. 

8. What is the cube of | .'' Ans. £., 

A Fraction is involved^ by involving both numerator and de- 
noTmnator. 

9. What is the fourth power of f .^ Ans. Us. 

10. What is the square of 5i| ? * Ans. 30^. 

n. What is the square of 304 ? Ans. 915iV 

12. Perform the involution of 8». Ans. 32,7t)8. 

13. Involve ss, H, and | to the third power each. 

A__ .64 • 1331. 612 

Ans. 885IS* im> ni' 

14. Involve 211». Ans. 9,393,931. 

15. Raise 25 to the fourth power. Ans. 390,625. 

16. Find the sixth power of 1.2. Ans. 2.985,964. 



EVOLUTION. 

EvoltUion is the process of ^n<2tn^ the root of any number; 
that is, of Unding that number which^ multiplied into itself, will 
produce the given number. 

The Sfuare Root, on Second Root, iau. number which being 
squared (i. e. multiplied once into itself) will produce thej^iven 
number, it is expressed either by this sign, put before a 
number, thus ^4, or by the fraction ^ placed above a number, 

thus, 43 . 

The Cube Root, or Third Root, is a number, which bein? cubed, 
or. multiplied by itaelfttoice, will produce the given number. It 

is expressed thus, ^ 12; or thus, 12* . 
All the other roots are expressed in the same manner. Thus 

the fourth root has this sign ^ put before a number, or else ^ 
placed above it. ^ ^ 

The sixth root has ^ before it, or i above it, &c. 

There are some numbers whose roots cannot be precisely 

^"^ !■ ■ ■ I I II n -T M I - - ■ ^ - _ _ _ , ■ _ - _ ■ I M 

How is a fraction involved f What is evolution ? How are roots ex- 
pressed ? 
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obtained ; but b^ means o£ decimals , we can apprazimaU to the 
number which is the root. 

Numbers whose roots can be exactly obtained, are called 
rational numbers. 

Numbers whose precise roots cannot be obtained, are called 
surd numlers. 

When the root of several numbers united by the sign 4- or 
— is indicated, a vinadum, or line is drawn from the signer the 
jToot o ver the numbers. Thus, the square root of 36 — § is writ- 
ten ^36-^. 

The root of a rational number, is a rational rooty and the root 
of a surd number, is a surd root. 

It is very necessary for practical purposes, to be able to find 
the amount of surface there is in any given quantity. For in- 
stance, if a man has 250 yards of matting, which is 2 yards wide, 
how much surface will it cover ? 

The rule for finding the amount efsurfacey is to multiply ths 
length by the breadth, and this will give the amount of square 
incheSyfiety or yards. 

It is important for the pupil to learn the distinction between 
a square qtumtityy and a certain extent that is in the form of a 
A square.. Forexampie, four square indies f and four 

inches square are different quantities. 

Four square inches may be represented in Fig. 
A. In this figure there are four square inches, but 
it makes a square which is only tuw indies on each 
side, or a two inch square. 

A four inch square may be represent* 
ed by Fig. B. 

Here tne sides of the square are four 
inches long, and it is called a four inch 
square. But it contains sixteen square 
inches. For when the four inch square 
is cut into pieces of each an inch square, 
it will make sixteen of them. 

A four inch square then, is a square 
whose sides are four inches long. 

Four square inches are' four squaret 
that are each an inch on every side. 

What are rational numbers ? What are eurd numbers ? What is a ration- 
al root ? Sard root ? What is the rule for finding the amount of suiftce f 
What is the diffbrenee between an inch square, and, a square inch ? 






B. 
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When we wish to find the square contents of any quantity, 
we seek to know how many square incAej, or/eet, or yards, there 
are in the quantity given, and this is always found by multiply- 
ing the length by the breadth. 

When the length and breadth of any quantity are ^ven, we 
find its square contents , or the amount of surface it will cover, 
by multiplying the length by the breadth. 

What are the square contents of 223 yds. of carpeting ^ wide? 

What are the sq. contents of 249 yds. of matting | wide ? 

If any quantity is placed in a square fbrm^ the iemrih of ons 
side is the square root of the square contents of this figure. Thus 
in the preceding example, B, the square contents of the figure 
are 16 square inches. The side of the square is 4 inches long ; 
and 4 is the square root of 16. The square root, therefore, is the 
length of the sides of a square, made by the given quantity. 

If we have one side of a square given, by the process oiTnvO' 
Uition, we find what are the square contents of the quantity ffiven. 

If, on the contrary, we have the square contents given, by the 
process of Evolution, we find what is the length of one side of 
the square, which can be made by the quantity given. 

Thus if we have a square whose side is four inches, by Inno' 
lution we find the surface, or square contents to be 16 square 
inches. - - , 

But if we have 16 square inches given, by Evolution we fihd 
what is the length of one side of me square made by these 16 
inches* 



EXTRACTION OF THE SQUARE ROOT. 

Extracting the square root is finding a number, which, mul- 
tiplied into Itself, will produce the given number ; or, it is find- 
ing the length of on« side of a certain quantity, when^at quan- 
tity is placed in an exact square. 

It will be fi»und by trial, that the root always contains just 
half as many, or one figure more than half as many figures as 
are in the given quantity. To ascertain, therefore, the number 
of figures in the required root, we point off the given number 
into periods of two figures each, beginning at me right, and 

Repeat tbe explanation of IbA iul« Cot extnctini^tlie square root ? 
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there will always be na many figures in the root as there are 
periods. 

. . • 1. What is one side of a square, containing 784 
784(2 square feet ? 

4 Pointing off as above, we find that the root will con- 

384 sist of <iro figures, a ten and a unit. 



Fig. 1. 




20 feet 



We now take the highest period 7 
(hundreds), and ascertain how many 
feet there will be in the largest square 
that can be made of this quantity, the 
sides of which must be of the order 
of tens. No square larger than 4 
^hundreds) can be obtained in 7 (hun- 
dreds), the sides of which will be 
each 20 feet (because 20x20=400). 
These 20 feet (or 2 tens) being sides 
of the square, are placed in the quo- 
tient as the first figure of the root. 
This square may be represented by Fig. 1. 
We now take out the 400 from 700, and 300 square feet re- 
main. These are added to the next period (84 feet), making 
384, which aie to be arranged around the square B, in such a 
way as not to destroy its square form; consequently the addi- 
tions must be made on tiiao sides. 

To ascertain \hehreadUi of these additions, the 384 .must be 
divided by the length of the two sides (20-1-20), and as the root 
already found is one side, we double this root for a divisor, mak- 
ing 4 tens or 40, for as 40 feet is the 
length of these sides, there will be as 
many feet in breadth as there are forties 
in 384. The quotient arising from the 48 
division is 8, which is the brmdtk of the 
addition to be made, and which is placed 
in the quotient, after the 4 tens ; 

But it will he seen by Fig. 2, that to complete the square, the 
comer £ must be fiUea by a small square, the sides of which are 
each equal to the width of C and D, that is, 8 feet. Adding this 
ta the 4 tens, or 40, w& find that the whole length of the addi- 
tion to be made around the square B, is 48 feet, instead of 40. 
This multiplied by its hreadth^ 8 feet (the quotient fijeiiTe^>^^««> 
the etnUenis of the whole addition, viz. ^i^ ifte\. 

T 
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Fig. 2. 

20 feel. 



8 feeti 






9 



c 

20x8=160 


E 

8x8=64 


B 

20X20=400 


s 



00 






20 feet. 



8 feet. 



B contains 400 feet. 
C "160 " 
D « 160 " 
E « 64 " 



As there is no remainder, the work is done, and 28 feet is the 
side of the eivoa square. 

The proof mtLf be seen by involution, 
thus; 28x28=784^ or it may be proved, 
by adding together the several parts of 
the figure, thus 3 

. ^ , Proof 784 

If, in any case, there is a remainder y after the last., period is 
brought down , it may be reduced to a decimal fraction, by annex- 
ing two ciphers for a new period, and the same process continued. 

Whenever any dividend is too small to contain the divisor, a 
cipher must be placed in th^ root, and another period brought 
down. 

From the above illustrations, we see the Reasons for the fol- 
lowing rule. 

RDLE FOR RXTRAGTING THE SQUARE ROOT. 

1 . Point off the given number, into periods of tioo figures eaehf 
beginning at the right. 

2. Find the greatest square in the first left hand period, and sub- 
tract it from that period. Place the root cf this: square in the quih 

tifnt. To the remainder bring dowatke imoX 'j^vnod.fonr a tttouteiMif. 
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3. DoiM^ the root already fovnd (understanding a cipher at the 
fight) for a divisor. Dimae the dividend by if, and place the 
quotient figure in the root^ and also in the divisor, 

4. Multiply the divisor, thus increased, by the last figure of the 
rooty and subtract the product from the dividend. To the remain- 
der bring dovm the next period, for a new dividend. DovhU the 
root already found, for a new divisor, and proceed as before. 

Examples. 

What is the square root of 998()0i ? 

998001(999 Root. 

81 

189)1885' 
1701 



1989)17901 



000 
Find the sq. root of 784. A. 28. Of 676. A. 26. Of 625. 
A. 25. Of 487^. A. 698. Of 638,401. A. 779. Of 556,516. 
A. 746. Of 441. A. 21. Of 1024. A. 32. Of 1444. A. 38. 
Of 2916. A. 54. Of 6241. A. 79. Of 9801. A. 99. Of 
17,956. A. 134. Of 32,761. A. 181. Of 39,601. A. 199. 
Of 488,601. A. 699. 

Findthesq rootof69. A. 8.3066239. Of 83. A. 9.1104336. 
Of 97. A. 9.8488578. Of 299. A. 17.2916165. Of 222. A. 
14.8996644. Of 282. A. 16.7928556. Of 394. A. 19.8494332. 
Of 351. A. 18.7349940. Of 699. A. 26,4386081. Of 979. A. 
31.2889757. Of 989. A. 31.4483704. Of 999. A. 31.6069613. 
Of 397. A. 19.9248588. Of 687. A. 26.2106848. Of 892. A. 
29.8663690. 

It was shown in the article on Involution, that a fraction is 
involved hy involving both numerator and denominator, hence 
to find the root of a fraction, extract the root both vf numerator 
and denominator. If this cannot be done, the fraction may be 
reduced to a decimal, and its root extracted. 

What i9 the square root of §§ ? ^ A. f. Of JS?§g} ? A. fj}. 

OfiiJHi? A.fg. Of|»? A. III. Of|}ff|i? A. 
m- OfUlill? A.JJI. . 

What is ths rule for extracting the sq^axe toicji^ 



Fuul the (q. root of 1. 
Of]7|. A. 4.168333. Otgn. 
Ofib A. JSeeiTSM-l-. 



.8G60351. Or^. A. .6I5W7. 
.193640167. Of A- A. .83306. - 



EXTRACTION OF THE CUBE ROOT. 

A Cvbt us wilid bodv, bBTing ux pquil sidea, each or which 
it an exact iquare. Totu a loTid, which ia 1 foot long, 1 foot 
bigh, and 1 root wide, is a cuAic/oot ; and a Bolid whose Jeoeth, 
breadth, and tbicknesB are each 1 yard, is called e cubic wra. 

Therootofacubeisalwayi theJen^ofoneofilaaidea; for 
u the length, breadth, and thickness of such a body are Ihe 
aanie, the length of one side, laised to the third power, will show 
the contents of die whole. 

Ertractaig (As Cvbi Root of any quantity, therefore, is finding 
a number, which multiplied iolo itself, ticice, will produce that 
quantity; — or it is finding the length of one side of a giien quan- 
tity, when that quantity is placed in an eiact cube. 
n the naiuber of ligures in a cube !• 



each, begin- 



1. What is the length of 
containing 33768 so^d feet 

Pointing off aa above, w 
tice figures in the root, a le. 
Fig. 1. 




are pi 
of the .- 



there will be — ^gg— ' 

We now take the highest 
period, 32 (thousands), and 
ascertain what is the largeat 
cube that can be contained in 
this quantity, the side* of 
which will be of Uie order of 
tent. No cube larger than 37 
(thousands) can be conbuoed 
in 31 (thouaanda). The aides 
of this are 3 tensor 30 (because 
30x30x30 = 27,000) which 
placed as the first figure 
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W« Don Uke the 37000, tnm 32000, uid 5000 Mlid feet re- 
Buin. Thew ue added to the neit period (768), m&king 5768, 
which *re to be imnged around the cubic figure 1, in >uch a 
way u not to deatroy i(a cubic form; coaiequenlly Ihe additioa 
must be made Co tAree of its aidea. 

We muat now aacertain, what will be the tkicknoM ot the ad- 
dition nude to each side. Thia will of courae depend upon the 
nufiueto k coetred. Now the length of one side has been ihown 
to be 30 feet, and, u in a cube, the length and breadth of the 
■idea are equal, multiplying the length of one side into itself 
will show the auc&ce of one side, and thia muUiplied by 3, the 
nutnjcr of *ida, givei the contents of the aurface of the (ArM 
ndei. ThuB 30x30=900, which multiplied by 3=3700 feet 

Now a* we have 5T68 solid feet to be distri- 

bated upon a surfsce of 3700 feel, there will be 

u many feet in the thickness of the addition, 

8700)5768 aa there are twenty-seven hundreds in 5768. 

5400 3700 is contained in 5768 twice; therefore 9 

360 fMt ia the thickness of the addition made to 

8 each of the three Bides. 

-E=u5 By multiplying this thickness, by the extent 

21^ oT anrface (9700 x 2) we find that there are 

"^'^ 5400 soUd feet contained in these additions. 

Fig. 2. But if WB eiamine Fig. 2, 

"" we shall find that these ad- 

ditions do not complete the 
cube, for the three coroeiBa 
a a need to be filled by blocks 
of the same length as the aid^a 
(30 feet) and of the same 
Hsi) breadth and thickness as the 
previouB additions (vii.Sfeet.) 
Now to Gad the jolid am- 
tints of these blocks, or the 
number of feet required to fill 
these corners, we multiply the 
length, breadth, and tliickneH 
-" — - --'Dck together, — ' 
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9 feet; 3x!i=4,U)d thii multiplied by 30 (the Uneth)=mi, 
which » tha aolid contenU of one block. But in Arte, there 
will be three timet u iduij eolid feet, or 360, which in the nam- 
bei required to fill the deficiencies. 

In otiiei wards, we square the last quotient figure (S) multiply 
the product 1^ the fint jieure of Ibe quotient ^ tens) and then 
inultiply the (tat product by 3, the number of deficiencies. 



te, but tS 



appears that the figure is ni 
'-- ■-« tfialasnu 



*, ^ LlBV ^^ '>'™'^" '"^ ^^''^'^ '»^<^'' 

, Hp JnH The Bides of this BmsU cube, 

': ipl^HB ''il »<» be seen, are esch equal 

I ■ n^H to tbe width of these blocks, 

..^ , ^^H that is, 2 feet. If e^ch side 

Mbt , I I ^^^H ii 2 feet long, the whole cube 

W- ■ I ^V >°ust contain 8 solid feet (be- 

■■, '- I ^Br catise 2xSxS==tJ), and it will 

Mil' ■' I I 9 r be seen by Fig. 4, that this 

-,, " just fills the racaot corner, 

and completes the cube- 

We have thus found, that the additioiu to be made around the 



lane cube (Fig. 1) are as folic 



feet upon three sides, (Fiv. 2). 
" tomithecemecsaaa. 

- in Fig. 3. 
Now if these be added to- 
gether,their Bum will be 5768 
■olid feet, which eubtnoted 
from the dividend leave no 
remainder and the work u 
done 32 feet ia therefore the 
Q length of one side of the 

The proof may be eeen by 
involvmg the side now found 
to the third power, thus; 
3ax sax 32=3?r6e ; or it maj 
be proved by adding togelhei 
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27000 feet=conteiiti of Fig. 1. 
5400 << « addition to the three udei. 
360 ** s= addition to fill the corners a a a, 
8 " = addition to fill the coroeir in Fig. 3. 

3276r Proof. 
From these illustrations we see the reasons for the following rule. 

RULE FOR EXTRACTING TUX CUBE ROOT. 

1. Point off the ^ven number j into periods of three figures each^ 
Iteginmng at the right. 

Z. Find the greatest cube in the left hand period f and subtract it 
from that period. Place the root in the quotienty and to the re- 
tnainder bring down the next periodf for a dividend. 

3. Square me root already found (understanding a cipher at the 
right) and multiply it by '3 for a divisor. 

Divide the dividend by the divisor ^ and place the quotient for the 
next figure of the root. 

A. Multiply the divisor by this quotient figure. Multiply the 
square of this quotient figure by the former figure or figures of the 
root, and this product by three. Finally cube this quotient figure, 
and add these three results together for a subtrahend. 

5. Subtract the subtrahend from the dividend. To the remain' 
der bring dovm the next period, for a new dividend, and proceed 
as before. 

If it happens in any case, that the divisor is not contained in 
the dividend, or if there is a remainder afler the last period is 
brought down, the same directions may be observed, that were 
given respecting the square root. (See page 218.) 

Examples. 

What is the cube root of 373248 ? 373248(72 

343 

70» X 3= 14700)30248(Firit Dividend^ 

29400 
2SX70X3:= 840 

2»==_8 

30248 Subtrahend. 
0000 

Repeat the proeeis of Uluitration. Wbat is the rule for extracting the 
cube root? 
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Find the cube root of 941 492,000. A. 960. Of 958,585;356. 
A. 986. Of 478;211,768. A. 782. Of 494,913,671. A. 791. 
Of 445,943,744. A. 764. Of 196,122,941. A. 581. Of 
204,336,469. A. 589. Of 57,512,456. A. 386. Of 6,751,269. 
A. 189. Of 39,651,821. A. 341. Of 42,508,549. A. 349. Of 
5X0,082,399. A. 799. Of 469,097,433. A. 777. 

Find the cabe root of 7. A. 1.912933. Of 41. A. 3.448217. 
Of 49. A. 3.659306. Of 94. A. 4.546836. Of 97. A. 4.610436. 
Of 199. A. 5.838272. Of l79. A. 5.635741. Of 389. A. 
7599893. Of 364. A. 7.140037. Of 499. A. 7.931710. Of 
699. A. 8.874809. Of 686. A. 8.819447. Of 886. A. 9.604569. 
Of 981. A. 9.936261. 

The cube root of ayroctum, is obtained by extracting the root 
of numerator and denominator, bat if. this cannot be done, it 
may be changed to a dedmalj and the root extracted. 

Find the cube root of^. A. ft. Of JJUJ. A. §f. 
OitHmi^ll OfiS^VA.J||. Of iiljjl^. A. iif.- 
Find the cube root of |. A. .8549879. Of^. A. 
.5593445. Of ^. A. .4578857. Ot'^, A. .4562903. 
Of{|l. A. .9973262. 



ARITHMETICAL PROGRESSION. 

Any rank, or series of nombers, consisting of more than two 
terms, which increases of decreases by a common difference, is 
called an Anthmetieal series, or progressi&n. 

When the series ifiereases, that is, when it is ibrmed by the 
constant addition of the common difference, it is called an as- 
cending series, thus, 

1, 3, 5, 7, 9, 11, &c. 

Here it will be seen that the series is formed by a continual 
addition of 2 to each succeeding figure. 

When the series decreases, that is, when it is formed by the 
constant subtracHan of the common difference, it is called a de- 
■cending series, thus, 

14, 12, 10, 8, 6, 4, &c. 

How if the cube root of a fhMtion obtained * When are numben said 
to be in arithmetical procreiiion ? 
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Here the series is formed by a continaa] subtraction of 2, firom 
each preceding figure. 

The figiircs that make up the series are called the terms of the 
series. The first and last terms are called the eztremeSy and the 
other terms, the means. 

.From the above, it may be seen, that any term in a series may 
be found by continued addition or subtraction, but in a long 
series this process would be tedious. A much more expeditious 
method may be found. 

1. The ages of six persons are in arithmetical progression. 
The youngest is 8 years old, and the common dimrence is 3, 
what Is the a^e of the eldest ? In other words, What is the last 
term of an arithmetical series, whose first term is 8, the number 
of terms 6, and the common di^rence 3 f 

8, 11, 14, 17, 20, 23. 

Examining this series, we find that the common difiference, 
3, is added 5 times, that is one less than the number of terms, 
and the last term, 23, is larger than the first term, by five times 
the addition of the common difiTerence, three ; Hence the age 
of the elder person is 8 -f 3 X 5 = 23. 

Therefore when the first term, the number of terms, and the 
common difierence, are given, to find the last term, 

MvUivly tJie common difference into the number of terms , less 1, 
and ada the product to the first term. 

2. If the first term be 4, the common difference 3, and the 
number of terms 100, what is the last term ? Ana. 301. 

3.' There are, in a certain triangular field, 41 rows of com; 
the first row, in 1 corner, is a single hill, the second contains 3 
hills, and so on, with a common difference of 2 ; what is the 
number of hills in the last row.' A. 81 hills. 

4. A man puts out $ 1 at 6 per cent, simple interest, which, 
in 1 year, amounts to f 1,06 in 2 yean to ^ 1 ,12, and so on, in 
arithmetical progression, with a common difference of ^ ,06 ; 
what would be the amount in 40 ^ears ? A. $ 3 ,40: 

Hence we see, that the yearly amounts of any sum, at simple 
interest, form an arithmetical series^ of which the principal is 
the first term, the last amount is the last Una, the yearly irUerest 
ia the comm4)n difference , and the number of years ia 1 less than 
the nuTnber of terms. 

It is oAen necessary to find the sum of aU the terms, in an 
arithmetical progression. The most natural mode of obtaining 
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the amount would be to add them together, but an easier method 
may be discovered, by attending tQ the following explanation. 

1. Suppose we are required to find the 9um of all the terms, 
in a series, whose first term is 2, the number of terms 10, and 
the common difference 2. 

2, 4, G, 8, 10, l2, 14, 16, 18, 20 

_20^ ^ 2?!. i^ i?L i^Li 8, 6, 4, 2 

22, 22, 22, 22, 22, -22, 22, 22, 22, 22 

The first row of figures above, represents the given series. 
The second, the same series with the order inverted, and the 
third, the sums of the additions of the corresponding terms in 
the two series. Examining these series, we shall find that the 
sums of the corresponding terms are the same, and that each of 
them is equal to the sum of the extremes, viz. ^. Now as there 
are 10 of these pairs in the two series, the sum of the terms in 
Ap^, must be 22 X 10 = 220. 

But it is evident, that the sum of the terms in one series, can 
be only luUf&s great as the sum of both, therefore, if we divide 
220 by 2, we shall find the sum of the terms in one series, which' 
was the thing required. 220-r2=il0, the sum of the given 
series. 

From this illustration we derive the following rule.; 

When the extremes and number of terms are given, to find 
the sum of the terms, 

Multiply tfie sum of the extremes by the numler of terms , and 
divide the product by 2. 

2. The first term of a series is 1, the last term 29, and the 
number of terms 14. What is the sum of the series ^ A. 210. 

3. 1st term, 2, last term, 5] , number of terms, 18. Required 
the sum of the series. A. 477. 

4. Find the sum of the natural terms 1> 2, 3, &c. to 10,000. 

A. 50,005,000. 

5. A man rents a house for $ 50, annually, to be paid at the 
close of each year ; what will the rent amount to in 20 years, 
allowing 6 per cent., simple interest, for the use of the money ? 

The last year's rent will evidently be $50 without interest, 
th^ last but one will be the amount of $ 50 for 1 year, the last 
but tiDO the amount of $50 for 2 years, and so on, in arithmeti- 
cal series, to the first, which will be the amount of $ 50 for 19 
years =$107. 



ARITHMETICAL FROG&ESSI09. 227 

If the first term be 50, the last term 107, and the namber of 
terms 20, what is the sum of the series ? A. 1570. 

6. What is the amount of an annual pension of $ 100, being in 
arrears, that is, remaining unpaid, for 40 years, avowing 5 per 
cent, simple intertst f ^ ^' % 7900. 

7. There are, in a certain triangular field. 41 rows of corn; 
the first row, being in one corner, is a single hill, and the last 
row, on the side opposite, contains 81 hills ; how many hills of 
com. in the field ? . A. 1681. 

The method of finding the common differencSf may be learned 
by what follows. 

1. A man bought 100 yards of cloth in Arithmetical progres- 
sion : for the first yard he gave 4 cents, and for the last 301 
cents, what is the common increase on the price of eaph yard ? 

As he bought 100 yards, and at an increased price upon every 
yard, it is evident that this increase was made 99 times, or once 
tessihwa the number of terms in the series. Hence the price 
of the last yard was greater than the first, by the addition of 99 
times the regular increase. 

Therefore if the first price be subtracted from the last, and 
the remainder be divided by the number of additions (99), the 
quotient will be the common increase ; 301 — 4 = 297 and 297 
-r 99 = 3, the common difference. 

Hence, when the extremes and number of terms are given, to 
find the common difference, 

Divide the difference of the extremes, by the number of terms 
less 1. 

2. Extremes 3 and 19 ; number of terms 9. Required the 
common difference. A. 2. 

3. Extremes 4 and 56 ; number of terms 14. Required the 
common difference. A. 4. 

4. A man had 15 houses, increasing equally in value, from 
the first, worth $ 700, to the 15th, worth $ &00. What was 
the difference jin value between the first and second } A. 200. 

In Arithmetical progression, anv three of the following terms 
beinff given, the other two may be found. 1. The first term. 
2. liie last term. 3. The number of terms. 4. The common 
difference. 5. The sum of all the terms. 

In arithmetical progression, what are the terms used, and what are th« 
rules for finding them i 
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GEOMETRICAL PROGRESSION. 

Any series of numbers, consisting of more than two terms, 
which increases by a common multiplier, or decreases by a 
common divisor, is called a Geometrical Series. * 

Thus the series 2, 4, 8, 16, 82, ^bc. consists of terms, 
each of which is tmce the preceding, and this is an increaamg 
or ascending Geometrical series. 

The series 32, 16, 8, 4, 2, consists of numbers, each of 
which is one halfihe preceding, and this is a decreasing or <2e* 
scending Geometrical series. 

The common multiplier or divisor is called the RatiOf and the 
numbers which form the series are called Terms. 

As in Arithmetical, so in Greoinetrical progression, if any 
three of the five following terms be given, the other two may be 
found. 

1. The first term. 2. The last term. 3. The number of 
terms. 4. The common difference. 5. The sum of all the 
terms. 

1 . A man bought a piece of cloth containing 12 yards, the 
first yard cost 3 cents, the second 6, the third 12, and so on, 
doubling the price to the last, what cost the last yard ? 

3X2x2x2x2x2X2x2x2x2x2x2=3x2ii==6144 Ans. 

In examining the above process, it will be seen, that the.price 
of the second yard is found by multiplying the first payment into 
the ratio ^ once ; the price of the Hiird yard, by multiplying by 
2 twicCy ^c, and that the ratio (2) is used as a factor eleven 
times, or once less than the number of terms. The last term 
then, is the eleventh power of the ratio {2y multiplied by the first' 
term (3). 

Hence the first term, ratio, and number of terms, being given, 
to find the last term. 

Multiply the first term, hy that power of the ratio ^ whose index 
is one less thin ^e number of terms* 

NoTK. In involving the ratio, it is not always necessary to 
produce all the intermediate powers ; the process may often be 
abridged, by multiplying together two powers already obtained, 
thus. 

The 11th power s= the 6th power X the 5th power, &c. 

When are numbers in geometrical progression ? What are the terms 
used ? What are the rules for finding them ? 
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S. If the first term is 9, the ratio 2, and the number of terms 
13, what is the last term ? A. 8,192. 

3. Find the 12th term of a series, whose first term is 3, and 
ratio, 3. A. 531,441. 

4. A man plants 4 kernels of com, which, at harvest, prodace 
32 kernels ; these he plants the second year ; now, supposing 
the annual increase to continue 8 fold, wnat would be the pro- 
duce of the 16th year, allowing 1000 kernels to a pint? 

A. 2199023255.552 bushels. 

5. Suppose a man had put out one cent at compound interest 
in 1620, what would have been the amount in 1824, allowing it 
to double once in 12 jears ? 

2x7 = 131072. A. 1310.72. 

The most obvious methodof obtaining the sum of the terms in 
a Geometrical series, mieht be hykdditum, bat this is not the 
most expeditious, as will be seen. 

1. A man bought 5 yards of cloth, giving 2 cents for the first, 
€ cents for the second, and so in 3 fola ratio ; what did the whole 
cost him.' 

2, 6, 18, 54, 162 

6, 18, 54, 162, 466 

The first of the above lines, represents the original series. 
The secornd, that series, multiplied by the ratio 3. 

Examining these series, it will be seen that their terms are 

nil alike excepting two : viz. the first term of the first series, and 

the last of the second series. If now we subtract the first series 

from the last, we have for a remainder 486 — 2 s=ac484, as all the 

intermediate terms vanish in the subtraction. 

Now the last series is ^ee times the first, (for it was made by 
multiplying the first series by 3,) and as we have already subtract- 
ed once the first, the remainder must of course be ttoUe the first. 

Therefore if we divide 484 by 2, we shall obtain the sum of 
the first series. 584 -r 2 s 242 Ans. 

As in the preceding process, all the terms vanish in the sub- 
tracticm, excepting the first and last, it will be seei\, that the 
. result would have been the same, if the last term only , had been 
multiplied, and the first subtracted from the product. 

Hence, the extremes and ratio being given, to find the sum 
of all the terms, 

MvUiply the greater term by the ratio j from the product suh- 
<tract th$ least term, and divide the remainder hy the ratio less 1. 

U 
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2. Given the first term, 1 ; the last term, 2,187 ; and the ratio, 
3} reooired the sum of the series. - A. 3380. 

3. Extremes, 1 and 65,536 ; ratio 4 ; required the sum of the 
series. A. 87,381. 

4. Extremes, 1,024 and 59,049 > required as aboye. 

A. 175,099. 

5. What is the sam of the series 16, 4, 1, |, jf, i^, and so 
pn, to an infinite extent ? A. 21 1. 

Here it is evident, the last term, is 0, or indefinitely near to 
nothing, the extremes therefore are 16 and 0, and the ratio 4. 



ANNUITIES. 

An annuity is a sum payable periodically, for a certain length 
of time, or for ever. 

An annuity, in the proper sense of the word, is a sum paid 
armmUlyf yet payments made at different periods, are called an- 
nuities. Tensions, rents, salaries, &c. belong to annuities. 

When annuities are not paid at the time they become due, 
they are said to be in arrears. 

The sum of all the annuities in arrears, with 'the interest on 
each ^ the time they have remained due, is called the amount. 

The present worth of an annuity, is the sum which should be 
paid for an annuity yet to eofne. 

When an annuity is to continue for ever, its present worth is 
a sum, whose yearly interest equals the annuity. 

Now as the principal, multiplied by the rate, will give the 
interest, the interest, divided by the rate, will give the principal. 

Hence to find Hie present toorth of an annuity, cdntinumg 
for ever. 

Divide the dnnvity hy the rate per cent. 

1. What is the worm of $10iO annuity, to continue lor ever, 
allowing to the purchaser 4 per cent.?' allowing 5 per cent.? 
8 per cent. ? 10 per cent. ^ 15 per cent ^ 20 per cent. .? 

Ans. to last, $500. 

2. What is an estate worth, which brings in $ 7,500 a year, 
allowing 6 per cent. .^ A. $ 125,000. 

What is an annuity I When is an annuity in arrears f What is the 
amount ? What is the present worth of an annuity ? What i» the rule to 
find the present worth ? 
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ANNUITIES AT COMPOUND INTEREST. 

It has been shown (page 188) Uiat Compound Interest is that 
which arises from adding the interest to the principal at the 
close of each year, and making the amount a new principal. 
The amount of ^ 1 for one year at 6 per cent, is |^1.06, and it 
will be found, that if the principal be multiplied by this, the pro- 
duct will be the amount for 1 year, and this amount multiplied 
by 1.06, will be the amount for 2 years, and so on. Hence we 
see that any sum at compound interest, forms a geometrical 
aeries, of which the rado is the amount of $1 at the given rate 
per cent 

1. An annuity of $40 was left 5 years unpaid, what was then 
due upon it, allowing 5 per cent compound interest.' 

It is evident that for the fifth or last year, the annuity alone 
is due ; for the fourth, the amount of the annuity for 1 year ; 
for the third the amount of the annuity for 2 years, and so on ; 
and the sum of these amounts will be the answer, or what is 
due in 5 years, 

From this we find that the amount of an annuity in arrears, 
forms a geometrical proj^ression, who^ first term is the annuity, 
the ratiOf the amount of $ 1 at the given rate, and the number 
of terms, the number of vears. 

The above example, then, may be resolved into the following 
question. What is the sum of a geometrical series whose first 
term is $ 40, the ratio 1 .05,. and the number of terms 5 ? First 
find the last term, by the first rule in Geometrical progression, 
and then the sum of the series by the second rule. The answer 
will be found to be $ 221.02. 

Hence, to find the amount of an annuity in arrears, at com- 
pound interest. 

Find the sum of a Geometrical series, whose first term is the 
annuity, whose ratio, the amount of $ I at the given rate per cent,, 
and waose number of terms is the number bf years. 

Note. A table, showing the amount of $ 1 at 5 and 6 per 
cent., compound interest, for any number of years not exceedmg 
24, will be flbund on page 189. 

2. What is the amount of an annuity of $50, it being in ar- 
rears 20 years, allowing 5 per cent, compound interest ? 

A. $1653,29. 



293 

fl feet; 3x!^=4.ai"l tlun multipK^d by 30 (the Uneth)=l«), 
which ii the BoUd contenU of ent block. But in tArtus, there 
wilt be three limes u miuiy solid feet, or 3G0, which is the Dmn- 
ber required to fill the deficiencies. 

In other words, we aquare Ilie last quotient figure (2) multiply 
the product bv the first fieure of the quotient C^ tens) and tlieD 
■ ■ ly the last product by 3, the number of deficiei ' 



multiply 1 



mining Fig. 3 



the h 



sl.ll V 



iting, 
t ulded 






30 



Wa hiva thus fbmid, that the additions 
Urge cabe (Fig. 1) are u folli 
5400 Kilid f^t upon three 
360 " " to fill the c( 
8 " " to £11 the deficiency in Fig. 
Fig. 



The sides of this small cube, 
il will be seen, are each equal 
to the width of these blocks, 
that is, 2 feet. If each side 
is 2 feet long, the whole cnbe 
must contain 8 solid feet (be- 
cause 3X2X2=8), and il will 
be seen by Fig. 4, that this 
just fills the vacant comer, 
and completes the cube. 

lo be made around the 



I, (Fig. 2). 




be added to- 
gether, their sum will be 5768 
■olid feet, which subtracted 
from the dividend leave no 
remainder and the work is 
done; 32 ieet is therefore the 
length of one aide of the 
given cube. 

The proof may be seen by 
involving the side now found 
lo the third sower, thus ; 
32x 32x 32=32768 ; or il may 
be proved by adding together 
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S7000 feet » contents of Fig. 1. 
5400 " s=s addition to the three tides. 
360 " s= addition to fill the comers a a a. 
8 " = addition to fill the comer in Fig. 3. 

3276r Proof. 
From these illustrations we see the reasons for the following rule. 

RULK FOR EXTRACTING THK CUBE ROOT. 

1. Point off the given number j into periods of three figures each^ 
JfegiTming at the right. 

il. Find the greatest cube in the left hand period^ and subtract it 
from that period. Place the root in the quotient, and to the re- 
mainder bring down the next period j for a dividend. 

3. Square me root already found (understanding a cipher at the 
right) and multiply it by lifor a divisor. 

Divide the dividend by the divisor j and place the quotient for the 
next figure of the root. 

4. Multiply the divisor by this quotient figure. Multiply the 
square of this quotient figure by the former figure or figures of the 
rooty and this product by three. Finally cube this quotient figure, 
and add these three results together for a subtrahend. 

5. Subtract the subtrahend from the dividend. To the remain' 
der bring doton the next period, for a neto dividend, and proceed 
as before. 

If it happens in any case, that the divisor is not contained in 
the dividend, or if there is a remainder afler the last period is 
brought down, the same directions may be observed, that were 
given respecting the square root. (See page 218.) 

Examples. 

What is the cube root of 373248 ? 373248(72 

343 

70» X 3= 1470 0)30a48( First Dividend^ 

29400 

2^X70X3= 840 

2 ^ 6 

30248 Subtrahend. 

0000 

Repeat tbe proeeis of iUustration. What is the rule for eztrapting the 
cube root? 
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Find the cube root of 941492,000. A. 960. Of95e^;356. 
A. 986. Of 478;211,768. A. 782. Of 494^13,671. A. 791. 
Of 445,943,744. A. 764. Of 196,122,941. A. 581. Of 
204,336,469. A. 589. Of 57,512,456. A. 386. Of 6,751,269. 
A. 189. Of 39,651,821. A. 341. Of 42,508,549. A. 349. Of 
510,082,399. A. 799. Of 469,097,43.3. A. 777. 

Find the cabe root of 7. A. 1.912933. Of 41. A. 3.448217. 
Of 49. A. 3.659306. Of 94. A. 4.546836. Of 97. A. 4.610436. 
Of 199. A. 5.838272. Of l79. A. 5.635741. Of 389. A. 
7599893. Of 364. A. 7.140037. Of 499. A. 7.931710. Of 
699. A. 8.874809. Of 686. A. a819447. Of 886. A. 9.604569. 
Of 981. A. 9.936261. 

The cube root of ayVaction, is obtained by extracting the root 
of numerator and denominator, but if .this cannot be done, it 
may be chan^d to a decimal, and the root extracted. 

Find the cube root of^. A. ft. Of JjflJ. A. ff. 

offijiii. A.ii. Of ^^iv A. ill. ormm-^-m-- 

Find the cube root of |. A. .8649879. Of^. A. 
.5593445. Of jgj,. A. .4578857. Of &. A. .4562903. 
Of{|f. A. .9973262. 



ARITHMETICAL PROGRESSION. 

Any rank, or series of numbers, consisting of more than two 
terms, which increases of decreases by a common difference, is 
called an .^rithmetieal serieSf or pro^tssieut 

When the series inereaaes, that is, when it is ibrmed by the 
constant addition of the common difference, it is called an as- 
cending series, thus, 

1, 3, 5, 7, 9, 11, &c. 

Here it will be seen that the series is formed by a continual 
addition of 2 to each succeeding figure. 

When the series decreases, that is, when it is formed by the 
constant suJAraction of the common difference, it is called a de- 
■cending series, thus, 

14, 12, 10, 8, 6, 4, &c. 

How ii the cube root of a fraction obtained ? When are numbere said 
to be in arithmetical procrenion ? 
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Here the series is formed hy a continaal sttbtracHan of 2, irom 
each preceding figure. 

The figiircs that make up the series are called the terms of the 
series. The first and last terms are called the extremes, and the 
other terms, the means. 

From the above, it may be seen, that any term in a series may 
be found by continued addition or subtraction, but in a long 
series this process would be tediou«. A much more expeditious 
method may be found. 

1. The ages of six persons are in arithmetical progression. 
The youngest is 8 years old, and the common dimrence is 3, 
what is the a^e of the eldest ? In other words, ii<rhat is the last 
term of an arithmetical series, whose first term is 8, the number 
of terms 6, and the common difierence 3 ^ 

8, 11, 14, 17, 20, 23. 

Examining this series, we find that the common difference, 
3, is added 5 times, that is one less than the number of terms, 
and the last term, 23, is larger than the first term, by five times 
the addition of the common difference, three ; Hence the age 
of the elder person is 8 -f- 3 X ^ = 23. 

Therefore when the first term, the number of terms, and the 
common difference, are given, to find the last term, 

MvUivlv tfie common difference into the TwmJber of terms , less 1, 
and ada the product to the first term. 

2. If the fir8t term be 4, the common difference 3, and the 
number of terms 100, what is the last term f Ans. 301. 

3. There are, in a certain triangular field, 41 rows of com; 
th^ first row, in 1 corner, is a single hill, the second contains 3 
hills, and so <hi, with a common difference of 2; what is the 
number of hills in the last row? A. 81 hills. 

4. A man puts out $ 1 at 6 per cent, simple interest, which, 
in 1 year, amounts to $ 1,06 in 2 years to $ 1}12, and so on, in 
arithmetical progression, with a common difference of $0 ,06; 
what would be the amount in 40 jears ? A. |) 3 ,40: 

Hence we see, that the yearly amounts of any sum, at simple 
interest, form an arithmetical series^ of which the principal is 
the first term, the last amount is the last term, the yearly interest 
ia the common difference, and the number of years is 1 less than 
the numher of terms. 

It is often necessary to find the sum of all the terms, in an 
arithmetical progression. The most natural mode of obtaining 
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the amount would be to add them together, but an easier method 
may be discovered, by attending to the following explanation. 

1. Suppose we are required to find the sum of all the terms, 
in a series, whose first term is 2, the number of terms 10, and 
the common difference 2. 

2, 4, G, 8, 10, l2, 14, 16, 18, 20 
20, IS^ \6^ U^ Jl2j_ 10^ ^ _^ _i!_ ^ 
22, 22, 22, 22, 22, -22, 22, 22, 22, 22 

The first row of figures above, represents the given series. 
The second, the same series with the order inverted, and the 
third, the sums of the additions of the corresponding terms in 
the two series. Examining these series, we shall find that the 
sums of the Corresponding terms are the same, and that each of 
them is equal to the sum of the extremes ^ viz. ^. Now as there 
are 10 of these pairs in the two series, the sum of the terms in 
ft^^A, must be 22 X 10 = 220. 

But it is evident, that the sum of the terms in one series, can 
be only fuUfAs great as the sum of both, therefore, if we divide 
220 by 2, we shall find the sum of the terms in one series, which' 
was tlie thing required. 220 -r 2 =110, the sum of the given 
series. 

From this illustration we derive the following rule,; 

When the extremes and number of terms are given, to find 
the sum of the terms. 

Multiply t/ie sum of the extrernes by the numherofterTns^and 
divide the product 6^ 2. "> 

2. The first term of a series is 1 , the last term 29, and ihe 
number of terms 14. What is the sum of the series ? A. 210. 

3. 1st term, 2, last term, 51, number of terms, 18. Required 
the sum of the series. A. 477. 

4. Find the sum of the natural terms 1> 2, 3, &c. to 10,000. 

A. 50,005,000. 

5. A man rents a house for $ 50, annually, to be paid at the 
close of each year ; what will the rent amount to in 20 years, 
allowing 6 per cent., simple interest, for the use of the money ? 

The last year's rent will evidently be $ 50 without interest, 
th6 last but one will be the amount of $ 50 for 1 year, the last 
but ^100 the amount of $50 for 2 years, and so on, in arithmeti- 
cal series, to the first, which will be the amount of $ 50 for 19 
years =$107. 
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If the first term be 50, the last term 107, and the number of 
terms 20, what is the sum of the series ? A. 1570. 

6. What is the amount of an annual pension of $ 100, being in 
arrears, that is, remaining unpaid, for 40 years, allowing 5 per 
cent, simple inter$st f ^ ^'9 '^^^' 

7. There are, in a certain triangular field. 41 rows of corn; 
the first row, being in one corner, is a single hill, and the last 
row, on the side opposite, contains 81 hills \ how many hills of 
com. in the field ? • A. 1681. 

The method of finding the common difference, may be learned 
by what follows. 

1. A man bought 100 yards of cloth in Arithmetical progres- 
sion : for the first yard he gave 4 cents, and for the last 301 
cents, what is the common increase on the price of each yard ? 

As he bouffht 100 yards, and at an increased price upon eyery 
yard, it is evident that this increase was made 99 times, or once 
ce5^ man the number of terms in the series. Hence the price 
of the last yard was greater than the first, by the addition of 99 
times the regular increase. 

Therefore if the first price be subtracted from the last, and 
the remainder be divided by the number of additions (99), the 
quotient will be the common increase ; 301 — 4 = 297 and 297 
-r99 = 3, the common difference. 

Hence, when the extremes and number of terms are given, to 
find the common difference, 

Divide the difference of the extremeSj by the number of terms 
less 1 . 

2. Extremes 3 and 19 ; number of terms 9. Required the 
common difference. A. 2. 

3. Extremes 4 and 56 ; number of terms 14. Required the 
common difference. A. 4. 

4. A man had 15 houses, increasing equally in value, from 
the first, worth $ 700, to the 15th, worth $ 3500. What was 
the difference in value between the first and second ? A. 200. 

In Arithmetical progression, any three of the following terms 
beinff given, the other two may be found. 1. The first term. 
2. The last term. 3. The number of teirms. 4. The common 
difference. 5. The sum of all tlie terms. 

In arithmetical prosression, what are the terms used, and what are the 
rules for findin g them 1 
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GEOMETRICAL PROGEES8ION. 

Any series of nambersi consistinsr of more than two terms, 
which increases by a common multiplieri or decreases by a 
common divisori is called a Geometrical Series. ' 

Thus the series 2, 4, 8, 16, 32, &c. conmsts of terms, 
each of which is twice the preceding, and this is an increasing 
or ascending Greometrical series. 

The series 32, 16, 8, 4, 2, consists of numbers, each of 
which is one half the preceding, and this is a decreasing or de- 
scending Geometrical series. 

The common multiplier or divisor is called the Ratio, and the 
numbers which form the series are called Terms. 

As in Arithmetical, so in Geoinetrical progression, if any 
three of the five following terms be given, the other two may bie 
found. 

1. The first term. 2. The last term. 3. The number of 
terms. 4. The common difierence. 5. The sum of all the 
terms. 

1. A man bought a piece of cloth containing 12 yards, the 
first yard cost 3 cents, the second 6, the third 12, and so on, 
doubling the price to the last, what cost the last yard ? 

3X2x2x2x2x2X2x2x2x2x2x2=3x2"=6144 Ans. 

In examining the above process, it will be seen, that the.price 
of the second yard is found by niultiplying the first payment into 
the ratio (2) once ; the price of thef^sr^Z yard, by multiplying by 
2 ttoicCy &.C., and that the ratio (2) is used as a factor eleven 
times, or once less than the number of terms. The last term 
then, is the eleventh power of the ratio (2} multiplied by the first* 
term (3). 

Hence the first term, ratio, and number of terms, being given, 
to find the Uist term. 

Multiply the first term, by that power of the ratio, whose index 
is one less than the number of terms. 

Note. In involving the ratio, it is not always necessary to 
produce all the intermediate powers ; the process may often be 
abridged, by multiplying together two powers already obtained, 
thus. 

The 11th power s= the 6th power X the 5th power, &c. 

When are numbers in geometrical progression? What are the terois 
used? What are the rules for finding them f 
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2. If the first tenii is 2, the ratiu 2, and the number of terms 
13, what is the last term ? A. 8,192. 

3. Find the 12th term of a series, whose first term is 3, and 
ratio, 3. A. 531,441. 

4. A man plants 4 kernels of corn, which, at harvest, produce 
32 kernels ; these he plants the second year ; now, supposing 
the annual increase to continue 8 fold, wnat would be the pro> 
duce of the 16th year, allowing 1000 kernels to a pint? 

A. 2199023256.552 bushels. 

5. Suppose a man had pat out one cent at conipound interest 
in 1620, what would have been the amount in 1824, allowing it 
to double once in 12 jears ? 

2iTk= 131072. A. 1310.72. 

The most obvious method of obtunine the sum of the terms in 
a Geometrical series, mieht be hy-iuUiUanf bat this is not the 
most expeditious, as will be seen. 

1. A man bought 5 yards of cloth, giving 2 cents for the first, 
€ cents for the second, and so in 3 fold ratio , what did the whole 
cost him.' 

2, 6, 18, 54, 162 

6, 18, 54, 162, 486 

The first of the above lines, represents the original series. 
The second, that series, multiplied by the ratio 3. 

Examining these series, it will be seen that their terms are 

all alike excepting two : viz. the^r^ term of the first series, and 

the last of the second series. If now we subtract the first series 

from the last, we have for a remainder 486 — 2 => 484, as all the 

^intermediate terms vanish in the subtraction. 

Now the last series is three times the first, (for it was made by 
multiplying the firstseriesby 3,) and as we have alresdy subtract- 
ed once the first, the remainder must of course be twite the first. 

Therefore if we divide 484 by 2, we shall obtain the sum of 
the first series. . 584-r2s3 242 Ans. 

As in the preceding process, all the terms vanish in the sub- 
traction, excepting the first and last, it will be seen, that the 
. result would have been the same, if the last term only,^had been 
multiplied, and the first subtracted from the product 

Hence, the extremes and ratio being given, to find the sum 
of all the teirms. 

Multiply the greater term by the ratio, from the prodact sub' 
tract th$ least term, and divide the remainder by the ratio less 1. 
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2. Given the first term, 1 ; the last term, 2,187 ; and the ratio, 
3; reooired the sum of the series. A. 3,280. 

3. Extremes, 1 and 65,536 ; ratio 4 ; required the sum of the 
series. A. 87,381. 

4. Extremes, 1,024 and 59,049} required as above. 

A. 175,099. 

5. What is the sum of the series 16, 4, 1, |» A, ii, and so 
on, to an infinite extent ? A. 21 (. 

Here it is evident, the last term, is 0, or indefinitely near to 
nothing, the extremes therefore are 16 and 0, and the ratio 4. 



ANNUITIES. 

An annaity is a sum payable periodically, for a certain length 
of time, or for ever. 

An annuity, in the proper sense of the word, is a snm paid 
anntuMyj yet payments made at different periods, are callea an- 
nuities. Pensions, rents, salaries, &c. belong to annuities. 

When annuities are not paid at the time they become due, 
they are said to be in arrears. 

The sum of all the annuities in Arrears, with the interest on 
each fiur the time they have remained due, is called the amount. 

The present worth of an annuity, is the sum which should be 
paid for an annuity yet to come. 

When an annuity is to continue for ever, its present worth is 
a sum, whose yearly interest equals the annuity. 

Now as the principal, multiplied by the rate, will give the 
interest, the interest, divided by the rate, will give the principal. 

Hence to find ihid presemt worth of an annuity, continuing^ 
for ever. 

Divide the Aumwtyhy the rale per cent, 

1. What is the worth of ^lOO annuity, to continue tor ever, 
allowing to the purchaser 4 per cent.?' allowing 5 per cent.? 
8 per cent. ? 10 per cent, ? 15 per cent ? 20 per cent. ? 

Ans. to last, ^500. 

2. What is an estate worth, which brings in $ 7,500 a year, 
allowing 6 per cent. ? A. $ 125,000. 

What is an annuity i When la an Annuity in arrears ^ What is the 
amount? What is the present worth of an annuity ? Wliati»therui»lo 
find the present worth ? 
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ANNUITIES AT COMPOUND INTEREST. 

It has been shown (page 188) tiiat Compotind Interest is that 
which arises from adding the interest to the principal at the 
close of each year, and making the amount a new principal. 
The amount of $ 1 for one year at 6 per cent, is $1.06, and it 
will be found, that if the principal be multiplied by this, the pro- 
duct will be ihe amount for 1 year, and this amount multiplied 
by 1.06, will be the amount for 2 years, and so on. Hence we 
Bee that any sum at compound interest, forms a geometrical 
aeries, of wmch the ratio is the amount of $1 at the given nite 
per cent. 

1. An annuity of $40 was left 5 years unpaid, what was then 
due upon it, allowing 5 per cent, compound interest.' 

It is evident that lor the fifth or last year, the annuity alone 
is due ; for the fourth^ the amount of the annuity for 1 year ; 
for the third the amount of the annuity for 2 years, and so on \ 
and the sum of these amounts will be the answer, or -what is 
due in 5 years. 

From this we find that the amount of an annuity in arrears, 
forms a geometrical projgrression, yiYiose first term is the annuity, 
the rodoy the amount of $ 1 at the given rate, and the number 
of terms^ the number of vears. 

The above example, tnen, may be resolved into the following 
question. What is the sum of a geometrical series whose first 
term is $40, the ratio 1.05,. and the number of terms 5 ? First 
find the last term, by the first rule in Geometrical progression, 
and then the sum of the series by the second rule. The answer 
wiU be found to be $221.02. 

Hence, to find toe amount of an annuity in arrears, at com- 
pound interest, 

Find the . sunt of a Geom^rical series, whose first term is the 
annuity, whose ratio, the amount of ij^ I at the given rate per cent., 
and whose number of terms is the number Of years. 

Note. A table, showing the amount of $ 1 at 5 and 6 per 
cent., compound interest, for any number of years not exceeding 
24, will be found on page 189. 

2. What is th^ amount of an annuity of $ 50, it being in ar- 
rears 20 years, allowing 5 per cent, compound interest.' 

A. $1653,29. 
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3. If the animal rent of a house, which b i|( 150, be in arrears 
4 ytfars, what is the amount, allowing 10 per cent, compound 
interest? A. $696,15. 

4. To how much wdold a salary of f 500 per annum amount 
in 14 years, the money being improved at 6 per cent., compound 
interest.^ in 10 years.' in 20 years.' in 22 years.' iq 24 
years P Ans. to the last, $ 25,407,75. 

5. Find the amount of an annuity of |;150, for 3 years, at 6 
per cent. A. $ 477,54. 

A rule has been men, for finding the present worth of an an- 
nuity, to continue for ever; but it is often necessary i» find the 
present worth of an annuity, which is to continue for a limited 
number of years ; thus, 

6. What is the present worth of an annual pension of $ 100 
to continue 4 years, allowing 6 per cent, compound interest .' 

The present worth is evidently a sum, which, at compound 
interest, would in 4 years produce an amount equal to the arnount 
of the annwiy, for the same time. 

Now to find a given amoant, at compound interest, we mul* 
tiply a sum by the amount of ^1 at the given rate per cent, as 
many times successively as there are years. 

Hence, to find a su;m, which will produce a given amount in 
a certain time, we mui^t reverse this process and divide by the 
amount of $ 1 for the given time. 

Applying; this to the above example, we find by the preced- 
ing rule, that the amount is $ 437,46. Dividing this by the 
amount of $ 1 for 4 years, we find the present worth, 

437,46 -r 1,26247=4 346,511, Ana. 

Hencd to find the present worth of an annuity. 

Find the amount in arrears for ^ whole time, and divide it by 
the amount of fl at the given rate per cent., for the given number 
of years. 

The operations under this rule, will be facilitated by the fol- 
lowing Table, showing the present worth of $ 1, 9r j& 1 an- 
nuity, at 5 and 6 per cent, compound interest, for any number 
of years from 1 to 34. 



What is the rule for finding the amoant of an annuity ? What is the 
rule for finding the present worth of an annuity ? 
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TABLE. 




Tuart. 


5 per tent. 


' 6;>«r cent. 


Yeart. 


5 per cent. 


1 


0,95238 


0,94339 


18 


11,68958 


8 


1,85941 


1,83339 


19 


12,08532 


3 


2,72325 


2,67301 


20 


12,4<J22l 


4 


3,54595 


3,4651 


21 


12,82115 


5 


4,32948 


4,21236 


22 


13,163 


6 


5,07569 


4,91732 


S3 


13,48807 


7 


6,78637 


5,58238 


24 


13,79864 


8 


6,46:«il 


6,20979 


25 


14,09394 


9 


7,10782 


6,80169 


S6 


14,37518 


10 


7,72173 


7,36008 


27 


14,64303 


n 


8,30641 


7,88687 


28 


14,89813 


IS 


8,86325 


8,38384 


29 


15,14107 


13 


9,39357 


8,85268 


30 


15,37245 


14 


9,89664 


9,29498 


31 


15,59281 


15 


10,37966 


9,71225 


32 


15,809r.8 


16 


10,83777 


10,10589 ' 


33 


16,00255 


17 


11,97407 


10,47726 


34 


16,1929 



2»l 



6y#r cemt. 

10,8276 

11,15811 

11,46992 

11,76407 

12,04158 

12,30338 

12,55035 

12,78335 

13,00316 

13,21053 

13,40616 

13,59079 

13,76483 

13,92908 

14,08398 

14,22917 

14,36613 

It is evident^ that the present worth of $ 2 annuity is 2 times 
as much as that of ^ 1 ; the present worth of $ 3 will be 3 times 
as much, &c. Hence, to find the present worth of any annvity, 
at 5 or 6 per cent.^ — Find, ih this table, the present worth of $ I 
annuity, and multiply it by the given annuity^ and the product 
will be the present worth. 

7. Find the present worth of a $ 40 annuity, to continue 5 
years, at 5 per cent. A. $ 173.173. 

8. Find the present worth of |;100 annuity, for 20 years, at 
5 per cent. A. 1 1,246.22. 

9. Find the present worth of an annuity of $21,54 for 7 years 
at 6 per cent. A. 120.2444- 

10. Find the present worth of an annuity of $100, to continue 
12 years, at 6 per cent. A. 1 838.384. 

11. Find the present worth of an annuity of $93<S, for 20 
years, at 5 per cent. A. $11, 664.629— 

As the present worth of any annuity may be found, by multi- 
plying the annuity by one or the numbers, in the above table, 
it IB plain that if any present worth be divided by the same num- 
ber, it will give the annuity itself. 

Hence to discover of what annuity any mven sum is the pre- 
sent worth, we may use the above, as a table of divisors, instead 
of multipliers. 

What annuity to continue 19 years, will $6,694,866 pur- 
chase, when money will brin^ 6 per cent. ? A. $ 600^ 
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An aimotty is said to be in reversion, when it does not com- 
mence until some future time. 

12. What is tiie present worth of $60 annuity, to be continu- 
ed 6 years, but not to commence 1^11 3 years hence, allowing 6 
per cent, compound interest? 

The present worth is evidently such a sum as would in 3 
years, at six per cent., compound interest, produce an amount,^ 
equal to the present worth of the annuity j^ were it to commence 
immediately. 

We must therefore first find the present worth of an annuity 
of $ 60 to commence immediately, according to the last rule. 
This we shall discover to be $ 295.039. 

We now wish to obtain a sum, whose amount in 3 years will 
equal this present worth. This may be found by dividing the 
$295,039 by the amount of $ 1 for 3 years thus, 

$295.03SH-l,19101=a47.72. Ans. $247,72, 

Hence to find the present worth of any annui|^ taken in re- 
version, a.t compouna interest, 

Find the present worth to commence immediately, and this sum 
dxmded by the amount of $1 for the time in reversion, wiU give 
the answer. 

13. What is the present worth of a lease of $ 100 to continue 
20 years, but not to commence till the end of 4 years, allowing 

5 per cent. P what if it be 6 years in reversion ? 8 years ? IQ 
years ? 14 years .' Ans. to last, $ 629,426. 

14. What is the present worth 'of $100 annuity, to be con? 
tinued 4 years, but not to commence till 2 years hence, allowing 

6 per cent, compound interest } A. $ 308,393! 



PERMUTATION. 

* 

Permutation is the method of finding how many changes may 
be made, in the order in which things succeed each other. 

What number of permutations may be made on the letters A 
and B .? They may be written A B, or B A. 

What number on the let^rs ABC? 

Placing A first, A B C, or A C B. 

Placing B first, B A C, or B C A. 

. II » I I I ■ III I I I «i-^^i— M 

When is an annuity said to be in reversion ? What is the rule for find? 
iag the present worth of an annuity taken in reversion ? What is permur 
tation. What is the rule ? 
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Flacine C first, C A B, or C B A. 

From uiese examples it will be seen, that of two things, there 
mav be 2 changes, (1x2=2,) and of thiee things there may be 
6 changes, (1 X 2x 3==6) 

Hence, to find the number of different changes, or permntap 
tions, of which any namber of different things are capable, 

Find the continiuU product of the natural series of numberSf 
from ItoUie given number. 

1. Four gentlemen agreed to remain together, as long as thej 
could arrange themselves differently at dinner. How many 
days did they remain ? A. 24 days. 

2. 10 gentlemen made the same agreement, but they all died 
before it could be fulfilled. The last surviyor lived 53 yrs. 98 
days, after the amement. How much did the bargain then 
want of being fulfilled, allowing 365 days to the year ? 

A. 9,888 yrs. 237 d. 

3. How man|r years will it take to ring all the possible changes 
on 12 bells, supposing that 10 can be rung in a minute, and that 
the year contains 365 d. 5 h. 49 m ? A. 91 yrs. 26 d. 22h. 41 m. 

4. How many variations m^y there be in the position of the 
nine digits P Ans. 362880. 

5. A man bought 25 cows, agreeing to pay for them 1 cent 
for every different order in whi(3i they could all be placed ; how 
piuch did the cows cost him ? Ans. $ 155112100433309859840000. 



MISCELLANEOUS EXAMPLES. 

Many of these sums are designed for mental exercise. In 
flolving the first 50, the pupil should not»be allowed to use the 
^te. 

1. If two men start from the same place and travel in opposite 

directions, one at the rate of 4f miles an hour, and the other at 
the rate of 2% miles an hoar, how fiir will they be apart in 6 
hours ? 

2. If 6 bushels of oats will keep 3 horses a week, how many 
bushels will be required to keep 12 hotses the same time ? 

3. If you give 5 men 3| bushels of com apiece, how much do 
you ^ve the whole ? 

4. If 8 dollars worth of provisions will serve 9 men 5 days, 
how many days will it i^rve 12 men ? how many days would it 
serve 3 men ? 
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5. If $G worth of provision will serve 5 men 8 days, how 
nuuiy days would it serve 9 men? how many days would it 
^erve 3 men ? 

6. If ^ 12 worth of provision would serve 5 man 7 days, how 
many men would it serve 9 days ? 

7. If one peck of wheat afford 9 six penny loaves, how many 
ten penny loaves would it afford ? 

6. If a man paid )^ 60 to his laborers, giving to every man 9d. 
and to every' boy 3d. if the men and boys were equal in number, 
how many were there of each ? 

9. Two men bought a barrel of flour together, one paid $ 3 
and the other paid $ 5 ; what part of the whole did each pay, 
and what part of the barrel ought each to have ? 

10. Three men hired a jSeld together, A paid $ 7, B paid $ 3, 
and C paid $ 8. what part of the whole did each pay, and what 
part of the produce ought each to have ? 

11. Three men bought a lottery ticket together, A paid ^ 6, 
B paid ^ 4, and C paid $ 10. They drew a prize of $ 150, wiuit 
was each man's share ? 

12. Three men hired a pasture together for $ 60. A put in 2 
horses, B 4 horses, and C 6 horses, how much ought each to 
pay ? 

13. Three men commenced trade toother, and advanced 
money in this proportion — For every $5 uiat A put in, B put in 
^ 3, and C put in ^ 2, they gained $ 100, what was each man's 
share ? 

14. Two men hired a pasture for $ 32. A put in 3 sheep Ibr 
4 months, and B put in 4 sheep for 5 months, how much ought 
each to pay .' 

Note. 3 sheep for 4 months is the same as 12 sheep for one 
month, and 4 sheep for 5 months is the same as 20 sheep for one 
month. 

15. A and B traded together and invested money in the fol- 
lowing proportions, A put in $ 10 for 2 months, and B put in $ 5 
for 3 months. They gained $ 70 ; what was each man's share ? 

16. Three men traded in company, and put in money in the 
following proportions. A put in 4 dollars as often as n put in 
3, and as often as C put in 2. A's money was in 2 months, B's 
3 months, and C's 4 months. They gained $ 100 ; what was 
each man's share .' 

17. Two men traded in company. A put in $2 as often as B 
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put in $ 3. A's money was employed 7 months, and B*e 5 
months. They rained 58 dollars. What was each man's share ? 

18. if A can do J^ of a piece of work in 1 day, and B can do 4 
of it in one day, how much woald both do in a day ? How long 
would it take them both together to do the whole .' 

19. If I man can do a piece of work in 2 days, and another in 
3 days, how much of it would each do in a day ? How much 
would both together do ? How long would it talie them both to 
do the wfaple ? 

20. A cistern has 2 cocks ', the first will fill it in 3 hours, the 
second in 6 hours ; how jnuch of it would each fill in an hour ? 
How much would both together £11 ? How long would it take 
them both to fill it .:> 

21. A man and his wife found by experieivce, that, when they 
were both together, a bushel of meal would last them only 2 
weeks ;> but when the man was gone, it would last his wife 5 
weeks. How much of it did both together consume in 1 week .' 
'Wfa^t part did the woman alone consume in 1 week ? What 
pandid the man alone consume in 1 week .' How long would 
it last the man alone ? 

VQ. If 1 man could baild a piece of wall in 5 days, and 
another man could do it in 7 days, how much of it would each 
do in 1 day .' How many days would it take them both to do it f 

23. A cistern has 3 cocks ; the first would fill it in 3 hours, 
the second in 6 hours ; the third in 4 hours ; what part of the 
whole would each fill in 1 hour ? and how long would it take 
them all to fill it, if they were all running at once ^ 

24. A and B together can build a boat m 8 days, and with the 
assistance of C they can do it in 5 days ^ how much of it can A 
and B build in 1 day f How much of it can A, B, and C, build 
in 1 day ^ How much of it can C build alone in 1 day .^ How 
long will it take C to build it alone } 

SS. Suppose I would line 8 yards of broadcloth that is li| yards 
wide, with shalloon that is | of a yard wide ; how many yards 
of the shalloon will line 1 yard of tlie broadcloth ? How many 
yards will line the whole ? 

26. If 7 yards of cloth cost 13 dollars, what will 10 yards cost ? 

27. If the wages of 25 weeks come to 75 dollars, what will be 
the Wa^es of seven weeks J 

28. If 8 tons of hay will keep 7 horses three months, how 
much will keep 12 horses the same time .** 

29. If a staff 4 feet long cast a shadow 6 feet long, what, is the 
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length of a pole that casts a shadow 58 feet at the same time of 
day. 

30. If a stick 8 feet lonj^ cast a shadow 2 feet in length, what 
is the height of a tree which casts a shadow 42 feet at the same 
time of day ? 

31. A ship has sailed 24 miles in 4 hours ; how long will it 
take her to sail 150 at the same rate ? 

32. 30 men can perform a piece of work in 20 days ; how 
many men will it take to perform the same work in 8 da^ ? i 

33. 17 men can perform a piece of work in 25 dajrs; m how 
many days would 5 men permrm the same work ? 

34. A hare has 76 rods the startof a greyhound, hut the grey- 
hound runs 15 rods to 10 of the hare ; how many rods must toe 
greyhound run to overtake the hare ? 

3i5. A garrison has provision for 8 months, at the rate of 15 
ounces per day ; how much must be allowed per day, in order 
that the provision may last 11 months ? 

36. If 8 men can build a wall 15 rods in length in 10 dM[s, 
how many men will it take to build a wall 45 rods in lengt^n 
5 days P 

37. A man being asked the price of his horse, answered, that 
his horse and saddle together were worth 100 dollars ; but the 
horse was worth 9 times as much as the saddle. What was 
each worth? 

' 38. A man having a horse, a cow, and a sheep, was asked 
what was the value of each. He answered that the cow was 
worth twice as much as the sheep, and the horse 3 times as 
much as the sheep, and that all together were worth 60 dollars. 
What was the value of each P 

39. If 80 dollars worth of provision will serve 20 men 24 
days, how many days will 100 dollars worth of provision serve 
30 men ? 

40. The third part of an army was killed^ the fourth part taken 
prisoners, and 1000 fled ', how man^ were m this army P 

This, and the following 10 questions^ are usually classed un- 
der the rule oi PosUion, but they may be solved in a much more 

simple and easy manner. Thus, \-U\z=f^o£ the army. Now 
as there are 12 twelfths in the whole, 1000 must be the remain- 
ing 5 twelfths. If 1000 is 5 twelfths of the army, 1 fifth of 
1000, or 200, will be 1 twelfth ; and if 200 is 1 twelftJi, the whole, 
or 12 twelfths will be 12 times as much, or 2400. 
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41. A fanner beinff uked how many sheep he had, answered, 
that he had them in 4 pastares ; in the first he had | of his flock ; 

in the second ^^ in the third i; and in the fourth 15; how 
many sheep had he ? 

42. A man driving his geese to market, was met by another, 
who said, good morrow, master, with your hundred geese ; says 
he, I have not a hundred; but if I had half as many more as I 
now have, and two geese and a half, I should have a hundred ; 
how many had he .' « 

43. What number is that, to which if its half be added, the 
sum will be 60 .^ 

44. What number is that, to which if its third be added the 
sum will be 48 ? 

45. What number is that, to which if its 5th be added the 
sum will be 54 .' 

46. What number is that to which if its half and its third be 
added the sum will be 55 ? 

47. A man being asked his age, answered, that if its half and 
its third were added to it, the sum would be 77 ; what was his 

48. What number is that, which being increased by its half, 
its fourth, and eighteen more, will be doubled.' 

49.' A boy being asked his age, answered, that if ^ and i oi 
bis age, and 20 more were added to his age, the sum would be 
3 times his age. What was his age ? 

50. A man being asked how many sheep he had, answered, 
that if he had as many more, J| as many more, and 2^ sheep, he 
should have 100. How many had he ? 

51. A farmer carried his grain to market, and sold 
75 bushels of wheat, at $ 1,45 per bushel, 

64 " rye, " i ,95 " " 
> 142 « corn, " $ ,50 " ^ 

In exchange he receiyed sundry articles : — 
3 pieces of cloth, each 

containing 31 yds., at $ 1,75 per yd. 
2 quintals offish, " $^,30 per quin. 
Shhdsofsalt, " 1 4,30 per h hd. 

and the balance in money. 

How much money did he receive ? Ans. $ 38,8Q. 

52. A man exchanges 760 gallons of molasses, at 37^ centa 
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per ffallon, for 66j^. cwt. of chees^, <Lt $ 4 per ewt. ; how much 
will TC the balance in his favor ? Ans. $ 19. 

53. Bought 84 yards of cloth, at $ 1^ per yard ; how much 
did it come to? How many bushels of wheat, at $1,50 per 
bushel, will it take to pay for it? Ans. to the last, 70 bushels. 

54. A man sold 342 pounds of beef, at 6 cents per pouncT, and 
receiyed his pay in molasses, at 37i cents per gallon ; how many 
gallons did^ receive ? Ans. 54,72 gallons. 

55. A knan exchanged 70 bushels of rye, at $ ,92 per bushel, 
for 40 bushels of wheat, at $ l,37i| per bushel, and received the 
balance in oats, at $ ,40 per bushel ; how many bushels of oats 
did he receive? Ans. 23^. 

56. How many bushels of potatoes, at Is. 6d. per bushel, most 
be given for 32 bushels of barley, at 28. 6d. per oushel ? 

Ans. 53^ bushels. 

57. How much salt, at $1,50 per bushel, must be given in 
exchange for 15 bushels of oats, at 2s. 3d. per bushel? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to the 
same denomination before dividing. Ans. 3^ bushels. 

58. How much wine, at $ 2,75 per eallou, must be given in 
exchange for 40 yards of cloth, at 7s. 6a. per yard ? 

Ans. 18n ^llons^ 

59. There is a fish, whose head is 4 feet long; his tail is n& 
long as his head and ^ the length of his body, and his body is as 
long as his head and tail ; what is the lengtn of the fish ? 

The pupil will perceive that the length of the body is § the* 
length of the fish. Ans. 32feet^ 

w. A gentleman had 7 £. 17s. 6d. td pay among his laborers ;, 
to every boy he gave 6d., to every woman 8d., and to every man 
I6d. ; and there were for every boy three women, and for every 
woman two men; I demand the number of each. 

Ans. 15 boys, 45 women, and 90 men*. 

61. A farmer bought a sheep, a cow, and a yoke of oxen for 
$82,50 ; he gave for the cow 8 times as much as for the sheep,^ 
and for the oxen 3 times as much as for the cow ; how much did 
he give for each ? - 

Ans. For the sheep $ 2,50, the cow $20, and the oxen $60* 

62. There was a fium, of which A owned ft and B H I the 
farm was sold for $ 1764 f what was each one's share of the 
money ? Ans. A's $ 504, and B's $ 1260. 



Ans. H 



MISCELLAirXOUS SXAMFLXS. 341 

63. Four men traded together oo a capital of $ 9000, of which 

A put in ii B }, C ly and D j^; at the end of three yn., they 
had gained $ 2364 ; what was each one's ahare of the gain ? 

B'si 591 
C'ai 394 
D'si 197 
€4. Bought a book, the price of which was marked $4,50, 
but for cash the bookseller would sell it at 33^ per cent, dis- 
count ; what is the cash price ? Ans. $ 3,00. 

65. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 per 
cent ? How much per gallon .' Ans. to last, $ ,404. 

66. A merchant bought a cask of sugar, containing 740 pounds, 
for $ 59,20 ; how must he sell it per pound to gain 25 per cent? 

Ans. $ ,10. 

67. What is the interest, at 6 per cent., of $71,02 for 17 
months 12 days ? Ans. $6,178-f 

68. What ia the interest of f 487,003 for 18 months ? 

Ans. $43,834- 
It has been shown that the length of one side of a square mul- 
tiplied into itself, will give the square contents. 

Hence to find the area, or superficial contents of a squaie 
when one side is given, 

Mvlt^ly the side of the square into itself. 

69. There is a room 18 feet square ; how many yards of car- 
peting 1 yard wide will cover it ? 

Ans. 1 82 s= 324ft. s= 36 yards. 

70. The length of one side of a square room is 31 feet ', how 
many square feet in the whole room ? Ans. 961. 

71. If the floor of a square room contain 36 square yards, how 
many feet does it measure on each side ? Ans. 18 ft. 

Note. This answer is obtained by finding the square root 
of the area 36 feet. 

A paraUeiogramy or oblongy is a four sided figure, having its 
opposite sides equal and parulel. 

To find the area of a parallelogram, 

Multiply the len^h by the breadth. 

72. A garden in the form of a parallelogram is 96 feet long 
and 54 wide; how many square feet of ground are contained in 
it? Ans. 5184 sq.ft. 

W 
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73. What ia the area of a parallelogram 120 rods long and 60 
wide ? Ans. 7S00 iq. rods. 

74. If a board be 21 feet long, and 18 inches broad, how many 
square feet are contained in it ? Ans. 31<| sq. ft. 

A triangle is a figure bounded by three lines. 
If a Une be drawn from one corner of a parallelogram to its 
opposite, (as in the Fig. A B,) it will divide it into two equal 

parts of the same 
length and breadth 
as the parallelogram, 
but containing on- 
ly half its surface. ' 
These two parts are 
triangles.— Now sup- 
posing the length of 
this parallelogram to 
be 6 feet, and its 
breadth 2, the area 
would be 12 featt But the triangie will contain only half the 
surface, or 6 feet. 

Hence to find the area of a triangle. 

Multiply the Ungth by half the breadth f or the breadth by haJf 
the lengths 

75. In a triangle 32 inches by 10, how many square inches? 

Ans. 160 sq. inches. 
. 76. What is the area of a triangle whose base is 30 rods and 
the perpendicular 6 rods .^ • Ans. 90 rods. 

It has been shown that the length of one side of a cube raised 
to its third power will give the solid contents of the cube. 

Hence to find the «olid contents of a cube, when one side b 
given. 

Multiply the given side into itself tuncej or raise it to its third 
power. 

77. The Side of a cubic block is 12 inches ; how many solid 
inches does the blook contain ? Ans. 123 =1728. 

78. One side of a cube is 59 feet ; what are its solid contents.^ 

Ans. 205379. 

79. If a cube contains 614,125 cubic yards, what is the lengtli 
of one side ? Ans. 85 yards 

Note. This answer ia obtained by finding the cube root ef 
614125. 
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A drde is a figure contained by one line called the dreuni' 
Jerenee^ every part cf which is equally distant from a point with- 
in called the centre. 

The diameter of a circle^ is a line drawn through the centre, 
dividlnfir it into two equal parts. 

It is found by calculation, that the dreumferenee of a circle 

measures about 3^ times as much as its diameter, or more accu- 
rately in decimals, 3,4159 times. 

Hence to find the circumference of a circle when the diame- 
ter is known, 

MuUvply the diameter by 3i 

To find the diameter when the circumference is known, 
Divide the circumference by 3|. 

To find the area of a circle, 

Mtdtiply i the diameter into <| the eircumferenee, 

80. If the diameter of a wheel is 4 feet, what is its circum- 
ference? Ans. 12^ feet. 

81. What is the circumference of a circle, whose diameter is 
147 feet r Ans. 462 feet. 

82. What is the diameter of a circle, whose circumference is 
462 feet? Ans. 147 feet. 

83. What is the area of a circle, whose diameter isJf feet, and 
its circumference 22 feet? Ans. 38^ sq. feet. 

84. What is the area of a circle, whose circumference is 176 
rods ? Ans. 2464 rods. 

The area of a globCf or baUj is 4 times as much as the area of 
a circle of the same diameter. 

Hence, to find the area of a globe, 

MuUivly the whole circumference into the whole diam^er, 

85. What is the number of square miles on the surface of the 
earth, supposing its diameter 7911 miles ? 

Ans. 7911X24863=196,612,083. 
To find the solid contents of a globe, or ball. 
Multiply its area by i part of its diameter. 

86. How many solid inches in a ball 7 inches in diameter ? 

Ans. 179}. 
A cylinder is a round body, whose ends are circles, and which 
is of equal size from end to end. 

To find the solid contents of a cylinder. 
Multiply the area of one end by the length. 
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87. There is a cylinder 10 feet long, the area of whoee ends 
M 3 square feet ; how many solid feet does it contain P ^ns. 30. 

Solids which decrease gradually from the base till they come 
to a point, are called pyramids. The point at the top of a pyra- 
mid is called the vertex. A line drawn from the vertex per- 
pendicular to the base, is called the perpendicular height of the 
pyramid. 

To find the solid contents of a pyramid, 

Mvl^ly the area of the hose by ^ of the perpendicular height. 

88. There is a pyramid whose height is 9 feet, and wlM)8e 
base is 4 feet square ; what are its contents ? Ans. 48 feet. 

89. There is a pyramid, whose height is 27 feet, and whose 
base is 7 feet in diameter ; what are its solid contents.** 

. Ans. 346^^ feet 



FORMS OF NOTES, RECEIPTS, AND ORDERS. 

When a man wishes to borrow money, afler receiving it, he 
gives his promise to repay it, in such forms as those below. 

NOTES. 

No. 1. 

Hartford, Jan. 1, 1832. 
For value received, I promise to pay D. F. Robinson, or or- 
der, two hundred sixty -four dollars^ twenty-five cents, on de- 
mand, with interest. John Smith. 

No. 2. 

New- York, Jan. -15, 1832. 
For value received, I promise to pay William Dennis, or b^ar- 
. er, twenty dollars, sixteen cents, three months after date. 

George Ellis. 

No. 3. 

Philadelphia, July 6, 1831 . 

For value received, we, joint] v, and severally, promise to pay 
to Henry Reddy, or order, one hundred dollars, thirteen cents, 
oii demand, with intmest. James Barnes. - 

JiUest, James Cook. William Hedge. 
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Bemarks. 

1. The sum lent, or borrowed, should be written ovt in words, 
instead of uaing figurei. 

2. When a note haa the words " or ordery^* or " or bearer" 
it ia called negotiabU ; that ia, it may be given or aold to another 
man, and he can collect it. 

If the note be written, to pay him **or order" (see No. 1,) 
then D. F. Robinson can endorse the note, that is, write his name 
on the back of it, and then sell it to any one he chooses. Who- 
ever buys the note, demands pay from the signer; John Smith. 

3. If the note be written, " or bearer" (see note d,) then 
whoever holds the note can collect it of the signer. 

4. When no rate of interest is mentioned, it is to be under- 
stood at the legal rate in the state where the note is given. ' 

&. All notes are payable on demand, unless some particular 
time is specified. 

6. All notes draw interest after the time of promised payment 
has elapsed, even if there is no promise of interest in the note. 

7. Notes that are to be paid on demand, draw interest after a 
demand is made. 

8. If a man promises to pay in certain other artides, instead 
of money, after the time of promised payment has elapsed, the 
creditor can claim payment m money. 

RECEIPTS. 

Hartford, June 16, 1831. 
Received of BIr. Julius Peck, twelve dollars, in full of all ac- 
counts. John Osgood. 

Receipt for money on a note, 

Hartford, June 18, 1831. 
Received of John Goodman, fb^the hand of William Smith,) 
twenty dollars^ sixteen cents, wnich is endorsed on his note of 
July 6, 1829. John Rxkd. 

Receipt for money on account. 

Hartford, April 6, 1831. 
Received of Albert Jones, forty dollars, on account. 

PxTXB Trustt. 
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Recaptfor riKnuyfor another persons 

Hutford, Jane Ist, l83L 
Beceived of A. B. one hundred and six dollars^ for I. C. 

Samuel Wilson. 

Receipt for interest due on a note. 

Hartford, Aug. 1, 1832. 
Received of W. B. thirty dollars in full of one year's interest 

of $ 500, due to me on the day of last, on note from 

the said W. B. William Gray. 

Receipt Jbr money paid before it is due. 

Newport, June 1, 1829. 
Received of A. F. sixtv dollars advanced, in full for one vear's 
rent of my house, leased to said A. F. ending the first day of 
September next^ 1629. John Graves. 

NoTB. — ^If a receipt is given infuU of aU aceountSf it cuts off 
only the claims o£ accounts. But '^ infuU ofaU. demands" cuts 
off all claims of every kind. 

ORDERS. 

New York, June 9, 18130. 
Mr. John Aycrs. For value received, pay to N. S. oi* order, 
fifty dollars, and place the same to my account. 

Solomon Green. 

New York, July 9, 1831. 
Mr. WiUian]i Redfield, — ^Please to deliver Mr. It. D. sueh 
ffoo4s as he may call for, not exceeding the sum of one hundred 
dollars, and place the same to the account of your humble ser* 
yant. Stephen Birch. 
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This book should be returned to 
the Library on or before the last date 
stamped below. ^ 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 
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